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Background: Musculoskeletal disorders including low back pain have major 
individual and socioeconomic consequences as it often leads to disability and sick leave. 
Knowledge about predictors of return to work after long lasting low back pain is important 
from a health promotion perspective. The main focus within this field of research has been on 
predictors for work disability, and these do often differ from predictors of returning to work. 
Therefore, it is important to identify key predictors for return to work. 
Objective: To investigate whether high expectancies of returning to work and high 
levels of overall job satisfaction can predict return to work after 12 months among individuals 
with long lasting low back pain, and examine if there are any gender differences.  
Method: Secondary data analyses from a recently performed multicenter randomized 
controlled trial in a cohort of 569 workers on sick leave for 2-10 months due to low back pain.  
Results: Regardless of gender, high expectancies were significant in predicting return 
to work at 12 months, while high levels of job satisfaction were not significant. Men with 
high expectancies had higher odds of returning to work compared to women. Men and women 
reported similar levels of expectancies and overall job satisfaction  
Conclusions: Among individuals with long lasting low back pain those with high 
expectancies of returning to work are more likely to return to work than those with low 
expectancies. Screening expectancies and paying extra attention to individuals with low 
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Bakgrunn: Muskelskjelettlidelser, korsryggsmerter inkludert, har store individuelle 
og sosioøkonomiske konsekvenser siden de ofte fører til funksjonsnedsettelse og sykefravær. 
Kunnskap om prediktorer for retur til jobb er viktig utifra et helsefremmende perspektiv og 
hovedfokuset innen dette forskningsområdet har vært på prediktorer for sykefravær og 
funksjonsnedsettelse. Disse er ofte forskjellig fra prediktorer for retur til jobb. Dette illustrerer 
viktigheten av å identifisere nøkkelprediktorer for retur til jobb.  
Hensikt: Å undersøke om høye forventninger til å komme tilbake i jobb og høy grad 
av jobbtilfredshet predikerer retur til jobb etter 12 måneder, og om det er forskjeller mellom 
kvinner og menn.  
Metode: Sekundær dataanalyse av data fra et nylig gjennomført multisenter 
randomisert kontrollert forsøk. Populasjonen bestod av 569 arbeidere sykemeldt i 2-10 
måneder på grunn av korsryggsmerter.  
Resultat: Uavhengig av kjønn, høye forventninger var en signifikant og sterk 
prediktor for retur til jobb etter 12 måneder, mens global jobbtilfredshet var ikke signifikant. 
Menn med høye forventninger hadde høyere odds for å komme tilbake til jobb sammenlignet 
med kvinner. Menn og kvinner rapporterte tilsvarende grad av forventning om å komme 
tilbake i jobb og jobbtilfredshet.  
Konklusjon: Blant personer med langvarige korsryggsmerter så er det større 
sannsynlighet for at personer med høye forventninger kommer tilbake i jobb enn personer 
med lave forventninger. Å kartlegge forventninger og rette ekstra oppmerksomhet mot 
personer med lave forventninger kan bidra til løsninger for å få flere personer med langvarige 




Nøkkelord: Kognitiv aktiveringsteori om stress, biopsykososial forklaringsmodell til 
smerter, langvarige korsryggsmerter, forventninger om å komme tilbake i jobb, 
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1.1 Introduction  
Work, the workplace and the working role constitute an important part of the adult life 
since a working adult spend a major part of his or hers waking hours at work (Faragher, Cass, 
& Cooper, 2005). On one side, being employed can protect and foster good health (Ross & 
Mirowsky, 1995). On the other side, the work environment can be threatening to the health of 
the employees (Wilkinson & Marmot, 2003). Unemployment might as well have adverse 
health effects. Paul and Moser (2009) demonstrated in a large meta-analysis that unemployed 
people experience more distress than employed people, and more than twice as many of the 
unemployed experienced psychological problems compared with the employed (Paul & 
Moser, 2009). The assumption that unemployment is not only correlated to distress, but also 
causes it was supported by meta-analysis of longitudinal studies and natural experiments 
(Watson, Booker, Moores, & Main, 2004). 
Further, within the work environment exposure to physical and chemical hazards often 
above a certain threshold might be a threat to the health of a worker (Arbeidstilsynet, 2012, 
2013). Physical exposures such as rapid work pace, heavy lifting, whole body vibrations, 
whole-body exposure to cold, and any of these combined are frequently cited as risk factors 
for musculoskeletal disorders (MSDs) (Punnett & Wegman, 2004). There is also substantial 
evidence that other occupational exposures such as job stress, being dissatisfied, low decision 
making authority might increase the risk of developing MSDs (Punnett & Wegman, 2004).  
MSDs are the single largest category of work related illness and it accounts for a third 
or more of all registered occupational diseases in the Nordic countries, USA, and Japan 
(Punnett & Wegman, 2004). In addition, MSDs may have a substantial impact on quality of 
life as well as causing more work absenteeism or disability than any other group of diseases in 
several western countries (the United States, Canada, Finland, Sweden, and England) (Punnett 
& Wegman, 2004). Of the MSDs low back pain (LBP) is the most common. In Norway LBP 
is also the MSD which is the predominant cause of sickness absenteeism and disability 
benefits (Brage, Ihlebæk, Natvig, & Bruusgaard, 2010). 
Work is recognized by the World Health Organization (WHO) as being one of the key 
social determinants of health (Wilkinson & Marmot, 2003). Work provides income and 
according to The Ottawa Charter for Health Promotion (WHO, 1986) work is one of the 
fundamental prerequisites for health (WHO, 1986). Implications of developing LBP may be 
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loss of income due to sickness absence, disability, and/or unemployment. Such consequences 
are both a direct (disability) and indirect threat (loss of income/unemployment) to the health 
of a working adult. Therefore, health promotion actions aiming at returning people to work 
might enable people to counteract some of the negative health consequences LBP might 
cause, and even foster better health (Ross & Mirowsky, 1995; WHO, 1986). WHO defined 
health promotion as the “process of enabling people to increase control over, and to improve, 
their health” (WHO, 1986).  
However, before it is possible to implement health promotion actions aiming at getting 
people with LBP back to work it is necessary to identify key predictors of return to work. 
First of all it is important to find these predictors because much of the literature on prediction 
of occupational outcomes such as return to work has been within the pathogenic paradigm, 
within this context that is focusing on those at risk for disability rather than those who do 
RTW (Schultz, Stowell, Feuerstein, & Gatchel, 2007). The reality that predictors of disability 
and predictors of RTW often differ (Schultz et al., 2007) underlines the importance of finding 
the key predictors of RTW. Further, if we are to implement health promotion actions that 
might infer an positive health effect, key predictors needs to be identified or else it is more 
likely that we end up barking up the wrong tree (Green & Tones, 2010) . Accordingly, this 
thesis will focus on different factors which might play a role in returning to work in a cohort 
of people with long lasting LBP.  
1.2 Concept clarifications  
1.2.1 Low back pain  
LBP is defined as “pain and discomfort, localized below the costal margin and above 
the inferior gluteal folds, with or without referred leg pain” (Airaksinen et al., 2006, p. 30.). 
Further, usually LBP is classified in three categories:  
1. Non-specific LBP, the symptoms and the pain cannot be explained by a clear 
and specific cause (Airaksinen et al., 2006). 
2. Nerve root pain/radicular pain (radiating pain, pins and needles, numbness or 
paraesthesias corresponding to one or more dermatomes (Airaksinen et al., 2006). 
3. Specific spinal pathology, the symptoms and the pain can be explained by a 
possible severe underlying disease, e.g. infections, tumor, osteoporosis, rheumatoid arthritis, 
fractures, cauda equina syndrome, referred pain from internal organs or other rare conditions 
(Airaksinen et al., 2006; van Tulder et al., 2006).  
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Acute, sub-acute, and chronic LBP usually refer to one episode of LBP with a 
continuous duration of up to six weeks (acute), between six and twelve weeks (sub-acute) and 
more than twelve weeks (chronic), respectively (Airaksinen et al., 2006; Lærum et al., 2007).  
It is suggested to discontinue to use the term “chronic” due to its disadvantageous 
meaning and rather use the terms “recurrent” or “long lasting” (Lærum et al., 2007).  
From now on the term LBP refers to non-specific LBP unless stated otherwise. Long 
lasting LBP will be used instead of chronic, unless when citing research which use the term 
chronic.  
1.2.2 Flags  
Yellow flags were originally used to describe psychosocial prognostic factors for the 
development of disability following the onset of musculoskeletal pain. Included in the 
psychosocial prognostic risk factors were; (1) psychological factors (e.g. fears about pain or 
injury, unhelpful beliefs about recovery and anxiety), (2) societal factors- ,and (3) 
environmental factors (Nicholas, Linton, Watson, & Main, 2011). In recent years the term 
“yellow flags” has been refined. It refers to psychological risk factors such as unhelpful 
beliefs about pain, expectations of poor treatment outcome, fears, anxiety, avoidance of 
activities due to expectations of pain and possible re-injury (Nicholas et al., 2011; Shaw, van 
der Windt, Main, Loisel, & Linton, 2009).  
Orange flags refer to clearly “abnormal” psychological or psychiatric factors or 
disorders, suggestive of diagnosable psychopathology (Nicholas et al., 2011). 
Red flags are signs of specific and serious spinal pathology such as spinal tumor and 
infection, inflammatory disease, cauda equina syndrome, and fractures (Nicholas et al., 2011).  
Blue flags concern perceptions about the relationship between work and health. Blue 
flags have been conceptualized as worker perceptions of a stressful, unsupportive, 
unfulfilling, or highly demanding work (Shaw et al., 2009). 
Black flags refer to actual workplace conditions that can affect disability. It includes 
system or contextual obstacles (Nicholas et al., 2011).  
1.3 Epidemiology, prognosis and prognostic factors 
The life time prevalence of LBP is estimated to be as high as up to 84% with a point 
prevalence of 12-33% (Airaksinen et al., 2006). In addition 44-78% experience relapses 
within one year (Hestbaek, Leboeuf-Yde, & Manniche, 2003). Up to 85-90 % of LBP patients 
are labeled as having non-specific LBP. Specific underlying diseases can be identified in only 
10-15 % of LBP patients (Airaksinen et al., 2006; van Middelkoop et al., 2010).  
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The evidence base is limited when it comes to the prevalence of chronic LBP 
(Andersson, 1999). This may partly be due to a lack of consensus of the definition of chronic 
LBP (Andersson, 1999). This is underlined by Cedraschi et al. (1999) who state that chronic 
LBP is determined by exclusion and refers to a symptom or a syndrome rather than to a 
diagnosis. When the use of the term chronicity is based solely on the duration of symptoms it 
does not provide an adequate explanation for its socioeconomic impact (Cedraschi et al., 
1999). Additionally, such a definition depends on the supposition that LBP has a linear 
course. This is in direct opposition to scientific evidence which has demonstrated that LBP 
often runs a recurrent course and symptoms may fluctuate on a day to day basis (Cedraschi et 
al., 1999). However, for prevalence studies of long lasting (chronic) LBP an expert panel 
reached consensus on four questions which should be included. The suggested questions ask 
about LBP in the past 4 weeks, if the pain was bad enough to limit usual activities, time since 
last pain free month and the intensity of the pain (Dionne et al., 2008, p. 100. Figure 3, 
example 1.).  
Estimates suggest that the prevalence is approximately 23% (Airaksinen et al., 2006). 
Another study from the U.S. showed an increase in the prevalence of chronic LBP 
independent of demographic subgroups, from 3,9% in 1992 to 10,2% in 2006 (Freburger et 
al., 2009).  
Further, it is well documented that the presentation of either or a combination of 
yellow-, orange-, blue- and black flags increase the risk of chronicity in LBP patients (Lærum 
et al., 2007). Without the presentation of such flags, the prognosis for LBP is debated. 
Hestbaek et al. (2003) have pointed out two reasons for this dispute. Firstly, it is partially a 
result of the lack of distinction between outcome measures in different studies. Secondly, the 
discussion is also due to the absence of an unambiguous definition (Hestbaek et al., 2003). 
Several studies have shown that 80-90 % have returned to work within 4-12 weeks (Krismer 
& van Tulder, 2007; Pengel, Herbert, Maher, & Refshauge, 2003; Waddell, 1987). The fact 
that a person has returned to work does not necessarily mean that the person is pain free, and 
able to continue with leisure time activity the person previously engaged in.  
Hestbaek et al. (2003) demonstrated that 42-75% of people with LBP still had pain 
one year after onset, but the study has been criticized for depicting an unrealistic poor 
prognosis for acute LBP (Lærum et al., 2007).  
Regardless of the prognosis, LBP often leads to disability and sick leave. The 
consequences for the individual and the society become large, partly due to an increase in the 
use of health services, sick leave and loss of production (Airaksinen et al., 2006). Hestbaek et 
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al. (2003) demonstrated that 16% (range 3-40) of LBP patients were on sick leave six months 
after study inclusion.  
In Norway the direct and indirect costs related to LBP are estimated to 13-15 billion 
NOK yearly. Among people on disability pension, LBP is one of the leading diagnosis 
(Soldal, 2008 ). Further, the relationship between age and the number of people on disability 
pension is positive (Ellingsen, 2011). As the Norwegian population is ageing (The Norwegian 
Institute of Public Health [NIPH], 2010) it is likely that there will be an increase in the 
number of people on disability pension. According to estimates, another result of the ageing 
population is that the dependency ratio, defined as the ratio between the number of people 
aged ≥ 67 and the number of people in the working population (age 20-66 years), will 
increase almost twofold from 2010-2060 (NIPH 2010). This means that in 2011 there were 22 
people aged ≥ 67 per 100 people in the working population, but in 2060 this number will 
increase to almost 40 (Brunborg & Texmon, 2011). However, the dependency ratio is a purely 
demographic expression of the population ageing. It does not tell us anything about the 
number of people working in the two age groups which are compared (Brunborg & Texmon, 
2011).  
On the other hand these demographic changes indicates the importance of people of 
working age staying at work, combined with the growing economic burden of low back 
occupational disability can be viewed as one of the driving forces to find predictors for RTW.  
A systematic review of prognostic factors predicting return to work (RTW) in chronic 
LBP identified a host of significant prognostic factors, 44 biomedical (27 modifiable) and 61 
psychosocial (40 modifiable) (Heitz et al., 2009). Among these factors job characteristics and 
the work environment have emerged as predictors of LBP and disability, even after 
controlling for a multitude of other psychosocial, demographic, and health variables (Shaw et 
al., 2009). Several authors have underlined the need to decrease the growing list of workplace 
variables to a feasible set of core factors (Shaw et al., 2009). Summarized evidence from five 
systematic reviews identified seven core factors, where each of the core factors where at least 
supported by one of the reviews. The seven core factors were: (1) heavy physical demands, 
(2) ability to modify work, (3) job stress, (4) social support, (5) job satisfaction, (6) RTW 
expectation, (7) fear of re-injury (Shaw et al., 2009). Further, van der Giezen, Bouter, and 
Nijhuis (2000) demonstrated that psychosocial features of health such as job satisfaction and 
health behavior combined with economic aspects have a significantly larger impact on RTW 
in patients with chronic LBP when compared to relatively more physical characteristics of 
disability and the physical requirements of the job. This is supported by Shaw et al. (2009) 
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which state that objective assessments of the physical job demands have generally been poor 
predictors of RTW.  
Of highly importance, according to a large meta-analysis, for the health of the worker 
is the level of job satisfaction (Faragher et al., 2005). Additionally, of the workplace 
characteristics reviewed so far job satisfaction has undoubtedly the highest statistical correlate 
with health (Faragher et al., 2005). The authors concluded that dissatisfaction at work can be 
perilous to an employee’s mental health and well-being, which in turn might affect the course 
of LBP.  
Recovery expectancies has also been identified as one of two most consistent 
predictors across several statistical models (Schultz et al., 2004). Not only did recovery 
expectancies predict RTW, it also predicted duration of disability and cost. Additionally, 
positive recovery expectancies were associated with decreased pain and improved functional 
status (Schultz et al., 2004). However, less than 30% of the LBP population in the study by 
Schultz et al. (2004) had chronic LBP, and it has been demonstrated that the number of 
modifiable prognostic factors are higher in acute- and  sub-acute samples with LBP than 
chronic LBP (Heitz et al., 2009). These arguments suggest that it may be important to 
investigate the role of recovery expectancies in a large sample of patients with long lasting 
LBP.  
1.4 Problem for discussion 
Can expectancies of returning to work and job satisfaction predict return to work after 
12 months in men and women with long lasting LBP, and are there any differences between 
the genders?  
This paper hypothesizes that having high expectancies of returning to work and a high 




2.0 Theoretical framework 
2.1 Health Promotion 
 WHO defined health as “A state of complete physical, mental, and social well-being 
and not merely the absence of disease or infirmity” (WHO, 1946, p. 1). This definition has 
been criticized for unintentionally contributing to a medicalization of the society, and being 
utopic as the requirement for complete health would leave most of us unhealthy most of the 
time (Huber et al., 2011). With regards to long lasting LBP or chronic illness the definition 
becomes counterproductive as it declares people with such conditions as definitively ill. It 
also limits the role of human capacity to cope with life’s ever changing physical, emotional 
and social challenges and to function with fulfillment and a feeling of well-being with a long 
lasting or chronic illness (Huber et al., 2011). The WHO added to this definition in The 
Ottawa Charter for Health Promotion by stating that: “health is a resource for everyday life, 
not the objective of living” (WHO, 1986, p. 1). Looking at health as a resource represents a 
shift from the dominant pathogenic paradigm within medicine to a holistic view on health. A 
holistic view implies that health has both positive and negative aspects, and rather than seeing 
health and disease as opposite ends of a single spectrum, they are viewed as a continuum 
(Green & Tones, 2010).  
A central term within health promotion is empowerment which has been 
conceptualized as a process through which people gain greater control over decisions and 
actions affecting their health (Nutbeam, 1998). Further, when health is viewed as a resource it 
encapsulates health as being instrumental for the achievement of valued goals (Green & 
Tones, 2010). For an individual with long lasting LBP currently on sick leave a valued goal 
might be to RTW. This is due to the evidence pointing to that work is both a fundamental 
determinant and a prerequisite for health (WHO, 1986), and that work has beneficial effects 
not only on mental- and physical health, but also on well-being (Waddell & Burton, 2006). 
Remaining at work or (re)enter work for an individual with long lasting LBP may be 
intrinsically empowering. If maximum health status involves “being all you can be” (Green & 
Tones, 2010), then from a health promotion perspective it is essential that a person with long 
lasting LBP returns to work because work promotes full participation in society and 
independence. Hence, it limits the harmful physical, mental and social effects of sickness 
absence (Waddell & Burton, 2006). However, various aspects of work can be a hazard and 
pose a risk to health (Punnett & Wegman, 2004; Snashall, 1996). On the other hand, in 
Norway the workers are fairly well protected from such hazards through The Working 
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Environment Act (2005). The employer’s responsibility for creating healthy workplaces is 
demonstrated through the The Working Environment Act (2005) and its purpose; …to secure 
a working environment that provides a basis for a healthy and meaningful working situation, 
that affords full safety from harmful physical and mental influences and that has a standard of 
welfare at all times consistent with the level of technological and social development of 
society.  
2.2 The Biopsychosocial Model of Pain 
Empirical support for a strictly biomedical model of occupational disability and RTW 
is missing. There has been an rapid increase in the evidence base for psychosocial 
determinants of disability (Schultz et al., 2007). This is reflected in the European guidelines 
for the management of chronic LBP which recommend to assess work related factors, 
psychosocial distress, patient expectations and extreme symptom reporting in patients with 
chronic LBP (Airaksinen et al., 2006). Further, there is strong evidence that intensive 
multidisciplinary biopsychosocial rehabilitation with a functional restoration approach 
decreases pain and ameliorates function in patients with chronic LBP (Airaksinen et al., 
2006). The biopsychosocial model incorporates five key clinical elements; physical 
dysfunction, distress and emotional arousal, beliefs about back pain, illness behavior and 
social interactions (Waddell, 2004). 
Physical dysfunction. LBP may arise from nociception in the back and it is primarily 
a matter of physical dysfunction or physiological impairment. The level of dysfunction is 
dependent on the level of demand or stress, the musculoskeletal system ability to cope and the 
(im)balance between them (Waddell, 2004).  
Distress and emotional arousal. Both distress and emotional arousal are common 
responses to pain. In turn distress may lead to sensitization, which is an increased awareness 
of bodily sensations, pain intensity and reduced pain tolerance. Such responses make us more 
concerned about the pain and more likely to seek health care (Waddell, 2004). 
Beliefs about back pain. Subjective beliefs about back pain are central to how an 
individual deals with the pain and how the pain affects that person. Pain expectations, anxiety, 
attention, expert/lay suggestions and placebos, previous experience and health care all play a 
role. Behavior is determined by beliefs, and fear of pain and how we deal with it may be more 
disabling than the pain itself (Waddell, 2004). 
Illness behavior. How an individual deals with the pain, is affected by distress, pain 
beliefs and coping strategies. The illness behavior indicates the severity of the physical 
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problem, however it might reflect the psychological processes more than the underlying 
physical problem (Waddell, 2004).  
Social interactions. Social issues- and interactions are external and reciprocal 
relationships occurring at the individual-, group- or societal level. Individual LBP and 
disability may influence other people and the society, and the other way around; how other 
people respond and provisions created by the society (work compensation, disability benefits) 
may impact the individual’s illness behavior. Further, LBP and disability occur in a particular 
social setting where social networks, family, work and wider networks influence beliefs, 
coping strategies and illness behavior. The availability, strength and nature of these social 
influences can either neutralize or reinforce illness behavior and disability (Waddell, 2004)  
2.2.1 Social support  
Social support is one of the main strengths of human society, especially in hard times 
and after major life events (Waddell, 2004). In general, social support aids us in coping with 
crisis, adapting to change and it provides us with a guard against stress (Waddell, 2004). 
Good social support can reduce distress, improve our ability to cope, speed up recovery and 
improve general health, while lack of or low social support increases the risk of ill health 
(Stansfeld, Fuhrer, Shipley, & Marmot, 1999; Waddell, 2004). The source which has the 
greatest influence is a significant other with whom you can share your life, your joys, and 
your sorrows. A wider network, family, friends, colleagues, supervisors and neighbors also 
provide support (Waddell, 2004). The accessibility to resource persons and the possibility to 
discuss intimate matters with them play a role, as well as the given feedback. It is the 
feedback you get from your social networks which leads you to believe that you are 
appreciated and cared for. Social support is more than anything about emotional support 
(Waddell, 2004).  
2.2.2 Concepts of pain and pain perception 
How are the key elements related? Before Melzack and Wall (1965) postulated their 
gate control theory of pain, the concept of pain was explained as a specific straight-through 
sensory projection system. It proposed that injury led to activation of specific pain receptors 
and fibers which projected pain impulses through a spinal pain pathway to a pain center in the 
brain. This implied that the psychological experience of pain was equated with peripheral 
injury, and it failed to help people with chronic pain (Melzack, 1996). The gate control theory 
of pain was the first step towards a new understanding of pain. This theory suggests that a 
mechanism in the dorsal horns of the spinal cord acts like a gate that inhibits or facilitates 
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transmission of nerve signals from the body to the brain. If the signals are facilitated or 
inhibited depend on the diameter of the active peripheral fibers. Activity in large diameter 
fibers tends to inhibit transmission while small fibers tend to facilitate transmission. As well 
as the diameter of the fibers, the spinal gate mechanism is also influenced by afferent nerve 
impulses from the brain (Melzack, 1996). The emphasis on the modulation of inputs and the 
dynamic function of the brain in pain processes had both a clinical and a scientific impact. It 
implied that psychological variables (e.g. past experiences, attention, cognitive activities) 
were an essential part of pain processing. However, this theory met its limitations when facing 
chronic pain problems. It did not take into account long-term changes in the central nervous 
system to noxious input and to other external factors which affects the individual (Melzack, 
1996). It has been shown that extensive nociceptive input can permanently change spinal cord 
function (Loeser & Melzack, 1999). Combined with the fact that injury leads to stress, and if 
not resolved, it may in turn lead to chronic pain after an acute injury (Loeser & Melzack, 
1999). Further, physiological and behavioral studies have demonstrated that plasticity, or 
learning, plays a role in pain perception (Loeser & Melzack, 1999). Another feature is that the 
brain can produce pain even in the absence of input from the peripheral nociceptors or the 
spinal cord – for example, in phantom limb pain. Based on the latter, Loeser and Melzack 
(1999) argue that a neuromatrix (a pattern generating mechanism) must exist that is capable of 
maintaining an image of the body upon which sensory data are played must exist. Pain 
perception is the product of the generated output or the neuromatrix as a function of sensory 
inputs that feed into it, together with information from brain areas involved in affective and 
cognitive activities (Loeser & Melzack, 1999) . Additionally pain behavior can be generated 
or sustained by formerly conditioned cues in the environment. Stress, expectancies, and 
acquired experiences can alter the interaction between the neuromatrix and peripheral stimuli. 
This implies that the output of the neuromatrix can be altered by numerous forms of treatment 
to modify the inputs and influences on the neuromatrix. The latter seem to obtain support as it 
seems that the brain is capable of changing the way pain-producing information is processed 









Further, Bates (1987) demonstrated that sociocultural factors may affect the 
psychophysiological processes of pain perception. This implies that social processes as well 
as psychological and neuropsychological processes may sensitize patients to common bodily 
symptoms. In turn, emotion, attitudes and beliefs can turn these symptoms into subjective 
health complaints, including LBP (Eriksen & Ursin, 2002).  
Disability also depends on the combination between physiological, psychological and 
social processes and how they interact over time. Of the aforementioned processes the social 
issues may be of greater importance regarding disability and sickness absence (Waddell, 
2004). 
Within this model RTW is accounted for by an intricate relationship between the 
biopsychosocial elements. The key elements overlap, interact, develop together over time, and 
Figure 1. Pattern-generating mechanism or neuromatrix modulated by multiple inputs and 
the internal milieu (Loeser & Melzack, 1999). It shows how the widely distributed, 
parallel-processing neural networks in the CNS create the nerve impulse patterns that 
generate the diverse somatic experiences, including transient, acute and chronic pain. 
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have reciprocal effect on one another that may reinforce and perpetuate each other, and finally 
the intensity and duration of disability (Shaw et al., 2009; Waddell, 2004).  
2.3 The Cognitive Activation Theory of Stress (CATS) 
Cognitive activities are an essential part of pain processing (Loeser & Melzack, 1999; 
Melzack, 1996). Within CATS perceived pain is regarded as stress stimuli (load) (Ursin & 
Eriksen, 2004). In accordance with the biopsychosocial theory of pain the CATS emphasizes 
that for LBP it might not be the pain itself which is decisive for the outcome for health and 
RTW. Rather it is the individuals’ expectancies of being able to cope with the situation which 
matters (Ursin & Eriksen, 2004). Further, the CATS incorporates most of, if not all the key 
elements of the biopsychosocial model either directly or indirectly (e.g. social support can 
improve our ability to cope (Waddell, 2004).  
The term stress is conceptualized into four aspects; stress stimuli (load), the 












Figure 2. The CATS model (Ursin & Eriksen, 2004). 
 
2.3.1 The stress stimuli (load) 
Whether a stimulus produces stress and stress responses depends on the individual 
appraisal of the situation, e. g., if it is pleasant or threatening and not the physical 
characteristics of the stress stimulus. In turn the individual appraisal is based on previous 
experience and expectations of the likelihood that the response will produce a desired 
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outcome. However, some stress stimuli will be perceived as negative in most or all situations 
(Ursin & Eriksen, 2004). 
2.3.2 The stress experience and the two main ‘filters’ 
All stimuli are assessed and filtered by the brain. Situations or stress stimuli perceived 
as negative and or threatening are reported as stress. For patients with long lasting LBP 
concerns and beliefs about possible health consequences of their state may be particularly 
important. The brain stores information about the relationship between stimuli and between 
stimuli and responses. This acquired information is referred to as expectancies, and 
expectancies are a fundamental element in many reformulations of learning theory (Ursin & 
Eriksen, 2004). The input is filtrated and assessed before it gains access to the response 
systems. In CATS there are two filters. The first filter is related to stimulus expectancies, 
which is based on classic conditioning (stimulus-stimulus learning). It is the first stage of any 
learning situation. The learning is based on previous knowledge of stimulus and what usually 
follows in the wake of the stimulus (Ursin & Eriksen, 2004). Further, stimulus expectancies 
are centered on psychological defense mechanisms, including cognitive activities which 
distort, reject or explain away threatening stimuli without the individual being aware of the 
strategy (Ursin & Eriksen, 2004). 
The second filter is related to response outcome expectancies and is based on the 
second stage of any learning situation, response learning, which represents instrumental 
conditioning. Instrumental conditioning is learning where praise and criticism is used to either 
increase or decrease the probability for a behavior to occur again in the future (Ursin & 
Eriksen, 2004). The position within CATS is that instrumental conditioning is the acquisition 
of response outcome expectancies (Ursin & Eriksen, 2004). The three response outcome 
expectancies within CATS are:  
1) Positive response outcome expectancy implies that most or all of the individual’s 
responses lead to a positive result. The consequence is a decrease in the arousal level (Ursin & 
Eriksen, 2004). Coping is referred to as acquirement of positive recovery expectancies. In 
English the term coping has multiple meanings. It covers both the act (coping attempts) and 
the result. In this model the focus is on the expected result. The most suitable way of reducing 
arousal is to reduce or remove the threat itself by action. This is the most basic definition of 
coping and it is called the coping act. However, the CATS definition of coping is when the 
individual establishes an expectancy of being able to cope. For coping to have any predictive 
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value for stress, arousal, and health it must be defined as a positive response outcome 
expectancy (Ursin & Eriksen, 2004).  
2) To have no response outcome expectancy is referred to as helplessness, which 
means that there is no relationship between what the individual can do and what happens to 
him/her.  
It can occur in individuals subjected to unpleasant life events beyond their control. A 
relevant example is individuals with LBP with an ongoing insurance claim. Rejection or 
approval of their claim is beyond their control, and uncertainty about the outcome may 
produce high arousal. Further, a crucial feature of helplessness is that it is likely to become a 
generalized response expectancy for all responses (Ursin & Eriksen, 2004). Helplessness has 
also been suggested as a cognitive model for depression (Ursin & Eriksen, 2004). 
3) Negative response outcome expectancy is described as hopelessness. It refers to the 
individuals’ acquired expectancy that all responses lead to a negative outcome. Hopelessness 
is the opposite of coping (Ursin & Eriksen, 2004). The individual has control, but all the 
responses lead to a negative result. This leads to the introduction of the element of guilt since 
the individual has control, but the negative outcome is the fault of the individual.  
Generalized negative outcome expectancies are related to depression and it is a better model 
of depression compared to helplessness since the element of guilt is brought in (Ursin & 
Eriksen, 2004). Negative expectancies of returning to work may be interpreted as 
hopelessness. Another feature which is suggested to contribute to the development of long 
lasting LBP are fear avoidance beliefs. The plausible associations between fear avoidance 
beliefs, distress, pain and disability were presented in the frequently cited fear of 
movement/(re) injury by (Vlaeyen, Kole-Snijders, Boeren, & van Eek, 1995). According to 
CATS, high levels of fear avoidance beliefs can be interpreted as hopelessness.  
The expectancies are quantified by three dimensions: acquisition strength, perceived 
probability, and affective value (Ursin & Eriksen, 2004).  
The acquisition strength of an expectancy states that expectancies are gained 
according to common principles of learning theory. Whether learning will take place or not, 
and how substantial it will be depends on characteristics of the events, the number of 
presentations, and how frequently the events are occurring together (Ursin & Eriksen, 2004).  
The perceived probability (PP) of an expectancy is a subjective appraisal of the 
probability of the expected event based on learning. High levels of PP for response outcome 
expectancies can be described as control (Ursin & Eriksen, 2004). According to Green and 
Tones (2010) beliefs about control are central to empowerment. A high degree of control over 
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your job situation, particularly the ability to modify work, has been identified as a core factor 
for predicting RTW in chronic LBP (Shaw et al., 2009).  
The affective value of expectancy describes whether the expected outcome is 
appealing, aversive or neutral. This determinates the reinforcing characteristic of the expected 
event (Ursin & Eriksen, 2004).  
2.3.3 The stress response 
 A non-specific alarm response is the general response to stress stimuli, which is 
followed by a general rise in wakefulness and brain arousal and specific responses to handle 
the causes of the alarm. The increase in arousal is referred to as activation (Ursin & Eriksen, 
2004). This activation occurs when there is a mismatch between what is expected (set value = 
SV) and what happens (actual value = AV). In other words it occurs when expectancies are 
not met and it always implies a comparison of present sensorial information with stored 
information in the brain. Further, it is underlined that the non-specific alarm response is a 
normal, healthy and necessary response.  
The alarm is decreased or eliminated if an individual has positive response outcome 
expectancies. A temporary activation leads to training, a desirable effect. Harmful effects of 
stress only occur with helplessness and hopelessness. Both these conditions may have impact 
on the course of LBP, from acute to chronic, through sustained activation (strain) (Ursin & 
Eriksen, 2004). Helplessness and hopelessness may also lead to a prolonged course of chronic 
LBP through the lack of motivation for participating in positive lifestyles (Ursin & Eriksen, 
2004, 2010). 
2.3.4 The experience of the stress response (feedback) 
After responding to a stress stimulus the individual receives feedback on the result of 
his or her response. This feedback may affect the feeling of being stressed (Ursin & Eriksen, 
2004). Hence, the importance of rendering clinical findings of LBP (e.g. MRI results, X-ray 
results, findings from the physical examination etc.) as harmless (Airaksinen et al., 2006; 
Lærum et al., 2007). If such feedback is given, the individual may change the appraisal of the 
stressor or the response outcome expectancy regarding potential relapses of LBP (Meurs & 
Perrewé, 2011; Ursin & Eriksen, 2004).  
2.3.5 Measurement of stress 
The four aspects of stress in the model imply that there are four ways of measuring 
stress. Up to date methods may cover one of the meanings and sometimes the measurement 
16 
 
overlaps more than one meaning. The first aspect, the load might be the most objective and 
might be easy to measure. However, according to CATS the meaning of measuring the load is 
fairly limited since people often will appraise the load differently. This is underlined when it 
comes to stress research in working life where the second aspect, the subjective experience of 
stress, has been pointed out as the most relevant. A parallel can be drawn when it comes to 
long lasting LBP where Waddell (2004) stated that how we deal with the pain can be more 
disabling than the pain itself.  
On the other hand, measuring of the load may be important e.g. to ensure a safe work 
environment by measuring physical hazards such as mechanical exposure, noise and exposure 
to chemicals. Without measuring these it would not be possible to set limits for exposure to 
hazards, which in turn could have adverse health effects. For example exposure to impulsive 
or impact noises above 130 db and to noise averaging louder than 85 db through an eight hour 
work day might impair your hearing. It might also increase blood pressure, contribute to 
sustained activation (strain), affect the cardiovascular system and increase the risk of work 
accidents (Arbeidstilsynet, 2012) 
The third aspect, the stress response(s) is the easiest to measure. As a result of arousal 
almost all organ systems are affected and there is myriad of methods from psychophysiology 
and its subdivisions (Ursin & Eriksen, 2004). Clinical and preclinical neuroendocrine studies 
have strongly proposed that dysregulation of the Hypothalamic-pituitary-adrenal (HPA) axis 
and cortisol play a causal role in the development and course of chronic pain 
(Chatzitheodorou, Kabitsis, Malliou, & Mougios, 2007; Gaab et al., 2005; Griep et al., 1998). 
However to illustrate the complexity of the results from such measurements it has been 
argued that the level of excitation of the HPA axis and consequently the cortisol 
concentrations in peripheral blood are not regulated by pain only (Chatzitheodorou et al., 
2007). This is underlined by the findings that not all patients with chronic pain have abnormal 
cortisol levels (Chatzitheodorou et al., 2007). A pilot study of high intensity aerobic exercise 
versus passive interventions for chronic LBP patients demonstrated that the subjects in the 
exercise group had significantly reduced pain and disability post intervention compared to the 
control, but the exercise intervention as well as the control failed to influence serum cortisol 
levels (Chatzitheodorou et al., 2007). The authors of the pilot study stated that HPA axis 
function is very complex, and there are several mechanisms and elements that still continues 
to be a matter of speculation (Chatzitheodorou et al., 2007). 
17 
 
The fourth aspect, feedback from the stress response is utilized in several 
questionnaires in human research. It is a fundamental component of many anxiety scales and 
questionnaires on health complaints (Ursin & Eriksen, 2004).  
2.4 A critical look at the theories 
Is there a possibility that the two presented theories are just two sides of the same 
coin? On several dimensions the answer seems to be yes. Both the biopsychosocial model and 
CATS includes the terms stress, arousal, expectancies and coping. However, the theories 
differ in the use of the terms, the operationalization and measurement. For instance the CATS 
provides strict definitions of the terms stress, expectancies and coping in contrast to the 
biopsychosocial model where these terms are not clearly defined. The theories do also truly 
differ with regards to social factors, where the biopsychosocial model incorporates social 
interactions with a focus on social support as a key element while this factor is at best 
indirectly incorporated into the CATS.  
 Within the return to work context both these theories can be criticized for not 
sufficiently taking into account the influence of blue- and black flags, since RTW after a 
longer period of sick leave is very much dependent on procedures with respect to benefit 
schemes and employers personnel policies (Bloch & Prins, 2001). 
2.4.1 The Biopsychosocial Model of Pain – too psychological? 
In general biopsychosocial theory has been criticized for over prioritizing the 
psychological part, and having too little attention on the “social factors” and the cultural 
context (Schultz et al., 2007). An argument which supports the latter statement is that three 
out of the five key elements (arousal and distress, beliefs about back pain and illness 
behavior) of the biopsychosocial model of pain can be defined as primarily psychological risk 
factors which predominantly exist within the individual. Taking the key elements of the 
biopsychosocial model of pain into account indicates that there is an underemphasis of the 
social factors in this model. It is argued that successful disability prevention will require 
methods to evaluate and target psychosocial risk factors “outside” of the individual (Sullivan, 
Feuerstein, Gatchel, Linton, & Pransky, 2005). Another challenge is that there is no single 
unifying biopsychosocial model that is used in research (Schultz et al., 2007). Moreover, 
Imrie (2004) states that there is little evidence of the development or application of 
biopsychosocial theory outside of the biological and psychiatric sciences. Furthermore, it can 
be argued that the model has a somewhat limited focus on positive resources for health and 
work, but the focus is rather on risk factors of disability.  
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2.4.2 The CATS – too individual? 
One of the defining characteristics of CATS is the notion of generalized outcome 
expectancies as predictors of behavior. Any advantageous theoretical concept needs an 
instrument that has both face validity (reliable measure of the intended construct) and 
predictive validity for essential outcomes (Odéen, Kristensen, & Ursin, 2009). A momentary 
weakness with the CATS is that reliable and valid measures of coping, helplessness and 
hopelessness are lacking. According to Odéen et al. (2009) previous research using CATS as 
the theoretical framework has mainly used established inventories to measure response 
outcome expectancies. The authors have pointed out a number of methodological and 
theoretical problems with using these established inventories, e.g. that they measure strategies 
instead of expectancies which CATS is based on (Odéen et al., 2009; Ursin & Eriksen, 2004). 
Further, neither of the instruments were predictive of return to work in two separate samples, 
pointing to questions about their relevance as measures of coping in the field (Odéen et al., 
2009). The Theoretically Originated Measure of the Cognitive Activation Theory of Stress 
(TOMCATS) is a newly developed instrument which is based on the CATS definitions of 
coping, helplessness and hopelessness as the acquisition of positive response outcome 
expectancies, no response outcome expectancies, and negative response outcome expectancies 
respectively (Odéen et al., 2012). However, the TOMCATS has been used solely as an 
explorative tool in epidemiological research and helplessness and hopelessness are not clearly 
distinguished from each other (Odéen, 2013).  
Moreover, within a return to work context individual theories such as CATS have been 
criticized and accused for overestimating the power of the individual in forming behavior 
(Krokstad, Johnsen, & Westin, 2002; Smith, Ebrahim, & Frankel, 2001) which in turn may 
have led to an underestimation of the impact of contextual factors.  
2.5 Recovery expectancies  
Even though recovery expectancies are one of the cornerstones of cognitive 
psychology’s contribution to understanding pain it has not been extensively studied  (Schultz 
et al., 2004). Furthermore, a recent study states that stress research has mostly overlooked the 
crucial role that future expectancies play in present stress experiences (Meurs & Perrewé, 
2011). One major challenge with expectations is that the concept itself is hard to define (Fadyl 
& McPherson, 2008). Secondly, for its impact on LBP recovery the concept lacks theoretical 
and empiric development (Kapoor, Shaw, Pransky, & Patterson, 2006). This is exemplified by 
the use of interchangeable wordings for assessing a range of expectations: expectations for 
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treatment efficacy, for pain reduction/becoming pain free, for functional recovery, or for 
return to work. These beliefs are highly correlated. However they may be conceptually 
distinctive and formed by different factors; for example return to work expectations may be 
more dependent on workplace factors, whereas expectations for treatment efficacy may be 
more dependent on confidence in the treatment provider (Kapoor et al., 2006). Despite that 
the concept lacks a consensus of the definition, focusing on people’s expectancies regarding 
their LBP and RTW, and assess how these influence their engagement in the RTW process 
and outcome is essential if we are to design and effectively target strategies that have meaning 
for the individual and have the ability to effect change (Fadyl & McPherson, 2008). In light of 
the CATS model, having high expectancies of returning to work may be the same as coping 
and implicates that individuals with long lasting LBP with such expectancies are likely to 
RTW. Having no recovery expectancies, such as not knowing whether to return to work or 
not, may be the same as helplessness. Having low expectancies of returning to work may be 
the same as hopelessness. This indicates that people with either no or low expectancies of 
returning to work may be less likely to do so, and may even experience adverse health effects, 
such as anxiety and depression (Ursin & Eriksen, 2004). In a Canadian sample of people with 
work related back pain Turner et al. (2006) found that the number of disability days were 12 
times higher for workers who had the lowest certainty about returning to work in six months 
compared with those who reported that they were “extremely certain” that they would RTW.  
2.6 Job satisfaction 
Before digging deeper into the construct of job satisfaction a brief overview of the 
essential purpose or function of job in people’s lives is presented. For people of working age 
work occupies a major part of their waking time (Faragher et al., 2005). Knowledge and an 
understanding of the elements influencing job satisfaction are relevant to improving the well-
being of a significant number of people. While the quest of increasing satisfaction is of 
humanitarian value, it also has implications for job related behaviors such as productivity, 
absenteeism or turnover. In turn, these job related behaviors might have societal impact 
(Oshagbemi, 1999). 
Of major importance are the economic elements of the job, particularly as long as a 
worker faces challenging financial demands. Brief (1998) argues that pay seems to be of 
greater importance for global satisfaction than satisfaction with the task or interpersonal 
relationships (Brief, 1998). However, a more recent meta-analysis on the relationship between 
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pay and job satisfaction suggested only a marginal relationship between pay and job 
satisfaction (Judge, Piccolo, Podsakoff, Shaw, & Rich, 2010). 
Pressure, strain and sustained stress within the workplace have been recognized as 
possible important health factors. The effort-reward imbalance (ERI) model by Siegrist 
(1996) is a theoretical model which is proposed to assess adverse health effects of stressful 
experience at work. The core principle of this model is social reciprocity, which is an essential 
principle of social exchange that assures equivalence of give and take between two 
individuals or parties (Siegrist, 1996, 2007). In the occupational setting the principle of social 
reciprocity lies at the core of the employment contract, which defines specific obligations or 
tasks to be performed in exchange for equitable rewards (Siegrist, 1996). If high efforts spent 
at work are not reciprocated by equitable rewards in terms of money, esteem and status 
control (e.g. career opportunities, job security), strong negative emotions with a special 
propensity to sustained autonomic and neuroendocrine activation may occur. In turn, the 
sustained activation may have adverse long-term consequences for health (Siegrist, 1996, 
2007). Job insecurity is a major threat to one’s status control, because it threatens the 
continuity of one of the crucial adult social roles, the occupational role. In turn it leads to an 
impairment of successful self-regulation (Siegrist, 1996; Siegrist et al., 2004).  
Moreover, a link between job insecurity and job satisfaction has been found. 
Employees who feel more insecure about future employment are more dissatisfied with their 
job than their counterparts who feel more secure about their job (Hansson, Vingård, Arnetz, & 
Anderzén, 2008). Further, it has been demonstrated that an imbalance between efforts and 
rewards in Chinese health care workers were associated with an over five-times higher risk of 
job dissatisfaction (Li, Yang, Cheng, Siegrist, & Cho, 2005)  
The three conditions which increase the likelihood of recurrent effort-reward 
imbalance are;  
a) Dependency – reflects structural constraints observed in some employment 
contracts when no alternative choice in the labor market is available.  
b) Strategic choice – people accept high efforts-low reward conditions for some time, 
because they often increase the probability of career promotion in the future.  
c) Overcommitment – mirrors psychological reasons for a recurrent discrepancy 
between efforts and rewards. The pattern of work related overcommitment is often seen in 
people who may strive toward high achievement due to their need for approval and esteem at 
work. Even though these excessive efforts often are not met by satisfactory awards, people 
tend to maintain their level of involvement. Overcommitted people are prone to exhaustion in 
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the long run (Siegrist, 2007). This is supported by some studies which found an association 
between burnout and an elevated risk for cardiovascular disease and overcommitment 
(Joksimovic, Starke, Knesebeck, & Siegrist, 2002; Preckel, von Känel, Kudielka, & Fischer, 
2005; Schulz et al., 2009).  
A large meta-analysis, including 485 studies and data from more than 250.000 
workers, on the relationship between job satisfaction and mental health demonstrated on 
average that employees with low levels of job satisfaction are more likely to experience 
emotional burn-out, increased levels of anxiety, depression and subjective physical illness 
(Faragher et al., 2005). If the work is failing to provide sufficient personal satisfaction or 
actually causing dissatisfaction employers are likely to feel unfulfilled which in the long run 
might have adverse health effect (Faragher et al., 2005). However, job satisfaction accounted 
for less than a quarter of the variation in the burnout scores. For anxiety, depression and 
subjective physical illness the variation explained was even lower (Faragher et al., 2005). 
From the CATS point of view if job dissatisfaction leads to workers feeling unfulfilled this 
represents a discrepancy between the SV and AV, which leads to activation (Ursin & Eriksen, 
2004). If a worker with LBP expects to be unable to handle the situation, the activation may 
be sustained because the individual has no- or negative response outcome expectancies. 
Hence, job dissatisfaction may be associated with no- or negative response outcome 
expectancies. In turn job dissatisfaction may lead to an increased risk of illness (Ursin & 
Eriksen, 2004). The latter assumption has been bolstered by the finding that a decrease of 1 
SD in job satisfaction corresponded to an average increase of almost 1.5 SD in symptoms of 
burnout/emotional exhaustion (Faragher et al., 2005). On the other hand job satisfaction might 
be associated with positive response outcome expectancies, and therefore it might have 
positive effects on the health of the worker. This was illustrated by Faragher et al. (2005) who 
showed that increases in job satisfaction were related to improvements in well-being.  
Points of the debate regarding the definition of job satisfaction seems to be focused on 
whether to define job satisfaction as affect (Cranny, Smith, & Stone, 1992) or as an attitude 
toward one’s job (Brief, 1998; Miner, 1992). Weiss (2002) claims that an advantageous way 
to think about attitudes would be to break up the evaluative-, affective and belief components 
of attitudes into separate constructs. The rationale behind this is that the basic and essential 
property of attitude is evaluation. Not distinguishing between satisfaction as “affect” and as 
“evaluation” has concealed real and important differences between the constructs (Weiss, 
2002). However, affect and beliefs do not dissipate when attitude is defined as evaluation 
(Weiss, 2002). Instead these three elements are seen as having independent influence and 
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discriminant validity on the overall (global) evaluation of the job (the attitude object) (Weiss, 
2002). 
Another debate is whether job satisfaction is a global concept or if it consists of 
several dimensions or facets (Brief, 1998). Pinning on the philosophical argument that the 
whole is more than the sum of the parts (Fjelland, 1999) leads to the conclusion that summing 
across facet scores is not equal to measuring global satisfaction (Brief, 1998). Moreover, there 
are conceptual distinctions to be drawn among such facet evaluations. Concreteness or 
abstractness of the facet (object) being evaluated plays a role, as evaluation of satisfaction 
with concrete objects (e.g. supervisors, co-workers, pay) are less affected by transient mood 
states than abstract objects (e.g. career opportunities) (Weiss, 2002). 
2.7 Key points from the theoretical framework 
The shift from the pathogenic paradigm to the holistic approach is present in this 
thesis. There is a focus on positive factors towards returning to work as opposed to the 
common search for predictors for work disability. The CATS position of stress as having 
positive effects when the individual is coping is in line with a central tenet of health 
promotion seeing health as a resource for everyday life. This theory also fills the theoretical 
gap with regards to expectancies and provides clear and strict definitions. The 
biopsychosocial model of pain adds the importance of the social interactions, particularly 
social support. High expectancies of returning to work and being satisfied with the job might 
be associated with coping as defined in CATS and hence impact RTW. In turn returning to 
work after prolonged sick leave is essential for the individual to achieve his or hers full 
potential – being all that you can be. 
 
 




The analyses in this study were conducted with data from the cognitive interventions 
and nutritional supplements (CINS) trial. The CINS trial was a multicenter randomized 
controlled trial (RCT), which examined the effectiveness of brief intervention (BI) and 
cognitive behavioral therapy (CBT) compared to; BI plus soy oil, BI plus seal oil, and BI. The 
project protocol of the RCT is described in detail elsewhere (Reme et al., 2011). Patients 
recruited to sub-studies of the main RCT were also included in this study. 
3.1 Study participants  
In this study 574 eligible patients with long lasting LBP who were sick listed for 2-10 
months were included (Figure 3). The population consisted of 49.7 % men. The mean age was 
44.3 years (SD 9.7) for both men and women (see Table 1).  
The inclusion criteria were: 
1) Sick leave due to LBP for 2-10 months 
2) At least 50% sickness compensation 
3) Both participant and clinician agree that randomization is acceptable 
4) Written informed consent from the participant 
5) At least 50% employed 
6) One of the following ICPC diagnoses: L02, L03, L84, or L86 
7) Age between 20 and 60 years 
(Reme et al., 2011) 
The exclusion criteria were:  
1) Less than 50% sick listed or not on sick leave anymore 
2) Pregnancy 
3) Hemophilia  
4) Osteoporosis (known osteoporotic fracture, or on anti-osteoporotic medication) 
5) Currently being treated for cancer 
6) Recent back trauma 
7) Serious psychiatric disorders (mainly due to ongoing psychosis, high suicide risk, and/or 
serious depression), assumed to be incompatible with participation in the trial. 
8) Not fluent in Norwegian (assumed to be incompatible with CBT) 
9) Debilitating cardiovascular disease 
10) Patients on warfarin treatment (blood thinner, e. g. Marevan) 
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11) Ongoing insurance trial, lawsuit, or pending legal action for LBP or related conditions 








Assessed for eligibility (n= 637) 
63 patients were not eligible                                                                                    
- 1 pregnancy   - 2 on disability pension                                                                                                
- 14 no longer sick listed  - 1 sick listed >10 months                                                                                                                 
- 2 awaiting back surgery    - 11 recent low back trauma                                                                                       
- 5 osteoporosis     - 2 cancer                                                                                                                                               
- 8 serious psychiatry      - 6 not fluent in Norwegian                                                                                          
- 3 ongoing insurance trial    - 1 serious heart disease                                                                                              
- 6 other reasons    - 1 reason missing 
 
 
BI + CBT 
(n= 103) 
Enrollment 
Patients randomized in sub studies (n=160) 
( (n= 573) 
BI + Seal oil 
(n= 105) 
 




Patients randomized in the CINS trial (n=414) 












7 patients were lost to the 12-month follow up for 
the primary outcome:  
Missing data n= 4 
Missing data for primary outcome n= 2 
 
 
12-month (t1) outcome measurement n = 567 
Follow Up 
Serious psychiatry n= 1 
 ( (n= 573) 
Baseline assessment (t0) n = 574 




3.2 Measures and instruments 
At the baseline assessment (t0) all the study participants were given the CINS 
questionnaire (see Appendix B) which included several health related measures. The predictor 
variables, expectancies of returning to work and job satisfaction, and the other potential 
prognostic variables (covariates) were assessed with the CINS questionnaire at t0. The 
questionnaires were returned to researchers at Uni Health who punched the data. At the 12 
month follow up (t1) data for the primary outcome measure was obtained from The 
Norwegian Welfare and Labour Administration (NAV).  
Primary outcome. RTW was the primary outcome of this study. This item was 
assessed as a dichotomous variable (yes/no) at t1 using registry data from NAV. A successful 
(yes) RTW and no RTW was classified as receiving sickness compensation <30% and ≥30%, 
respectively.  
Job satisfaction. Job satisfaction was measured with a single-item asking about global 
job satisfaction and the item were rated on a five point Likert scale, ranging from 1 - very 
dissatisfied to 5 - very satisfied (Quinn & Shepard, 1974). 
Expectancies of returning to work. The study participants were asked about their 
own expectancies of RTW, and if they thought their family, their co-workers and their 
treating physician expected that they would get back to work. Each item were rated on a four 
point Likert scale (1 = low certainty, 2 = some certainty, 3 = high certainty and 4 = do not 
know).  
Covariates. A multitude of factors have been found to increase the risk of developing 
LBP and the risk for a prolonged course of LBP. In an attempt to reduce the risk of alternative 
explanations several variables with previously demonstrated associations between long lasting 
LBP and return to work were controlled for in the analyses. The covariates included 
sociodemographic factors; age, education and smoking status. The other covariates which 
were included were; co-worker social support, fear avoidance beliefs (FAB) about LBP, 
disability and subjective health complaints.  
Sociodemographic factors. Age, gender (male/female), smoking status, and education 
were assessed. Education was assessed in terms of the participants’ highest completed 
education, divided into five categories; primary and secondary school, upper secondary 
school, college/university 1-3 years, college/university ≥4 years or other).  
Fear-avoidance beliefs (FAB). FAB were measured with the Norwegian version of the 
Fear-Avoidance Beliefs Questionnaire (FABQ) (Grotle & Vøllestad, 2001; Waddell, Newton, 
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Henderson, Somerville, & Main, 1993). This instrument consists of 16 items. Each item is 
scored on a 7-point Likert scale, which ranges from 0 - completely disagree to 6 - completely 
agree. The FABQ contains two subscales, and the scores on each subscale are used 
independently. The first subscale is the FABQ physical activity (FABQ-PA) consisting of five 
items, and four of the items are added to the sum score (score range =0-24). The second 
subscale is the FABQ for work (FABQ-Work), consisting of eleven items where seven are 
added to the sum score (score range 0-42) (Waddell et al., 1993). Higher scores on the 
questionnaire as a whole, or either of the subscales, indicate increased fear-avoidance beliefs 
(Waddell et al., 1993). Several studies have demonstrated that the FABQ as a whole and both 
FABQ-PA and FABQ-Work have acceptable reliability and validity (George, Fritz, & Childs, 
2008; Grotle, Brox, & Vøllestad, 2006). The Norwegian version of the FABQ has displayed 
reliability almost equal to the English version for the two subscales (Grotle et al., 2006). It 
also demonstrated acceptable construct validity (Grotle et al., 2006). Only the FABQ-Work 
subscale was used as it has been shown to be a better predictor of self-reported disability and 
work loss in patients with chronic LBP compared to the FABQ-PA (Fritz, George, & Delitto, 
2001; George et al., 2008). 
Subjective health complaints (SHC). SHC were measured with The SHC Inventory 
(Eriksen, Ihlebæk, & Ursin, 1999) containing 29 items of ordinary somatic and psychological 
complaints. The participants were asked to rate the intensity of each complaint experienced 
during the last 30 days on a four-point scale; 0 – not at all, 1 – a little, 2 – some, 3 – severe. A 
total score of SHC was computed by summing the score on all the 29 items. The questionnaire 
has been tested and it demonstrated acceptable reliability and validity (Eriksen et al., 1999). 
Co-worker social support. Subjective perceived social support at the workplace was 
measured with the social support subscale of a Norwegian version of the Demand-Control-
Support-Questionnaire (DCSQ) (Theorell, Michelsen, & Nordemar, 1991). The co-worker 
social support subscale consists of six items. Each item is scored on a four-point scale ranging 
from 1 - completely true to 4 -completely untrue, giving the subscale a score range from 6-24 
(Sanne, Torp, Mykletun, & Dahl, 2005). The Norwegian version of the questionnaire has been 
tested, and the co-worker social support subscale has demonstrated satisfactory reliability 
(Sanne et al., 2005).  
Disability. Disability was assessed with the Oswestry Disability Index (ODI) version 
2.0. The ODI mainly assesses activity limitations, and contains 10 different items—pain 
intensity, personal hygiene, lifting, walking, sitting, standing, sleeping, sexual activity, social 
activity, and travelling—which all were scored on a six-point scale. A score of 0 represents no 
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limitation and 5 represents maximal limitation (Fairbank & Pynsent, 2000). If more than one 
box was marked in each item, the highest score was used. The total score was calculated 
according to guidelines; ((the total score of items answered/number of items answered) 
(x20%)) (Fairbank & Pynsent, 2000). When answering the items the answers should relate to 
the situation at the day of answering (Fairbank, Couper, Davies, & O’Brien, 1980). The 
Norwegian version of the modified ODI has demonstrated acceptable reliability and construct 
validity for assessing functional status of Norwegian-speaking patients with LBP (Grotle, 
Brox, & Vøllestad, 2003).   
  Anxiety and depression. The Hospital Anxiety and Depression Scale (HADS) was 
used to measure symptoms of anxiety and depression. It is a self-assessment scale and 
developed to identify cases of anxiety and depression (Zigmond & Snaith, 1983). It was 
divided into two subscales which assesses emotional and cognitive symptoms of anxiety 
(HADS-A) and depression (HADS-D). Each subscale has seven items. The items were rated 
on a 4-point scale from 0-3, giving the subscales a score range from 0-21. HADS has 
demonstrated good case-finding properties. A cut-off score of eight were originally 
characterized as an indicator of “possible” cases in the HADS article by Zigmond and Snaith 
(1983). A review of the validity of HADS concluded that the optimal balance between 
sensitivity and specificity was achieved when caseness was defined by a score ≥8 on both the 
subscales (Bjelland, Dahl, Haug, & Neckelmann, 2002). Using the cut-off score of ≥8 on both 
the subscales has most often given sensitivity and specificity in the range from 0.70 to 0.90 
(Bjelland et al., 2002). HADS has also shown the ability to differentiate anxiety and 
depression as distinctive constructs in hospital settings, in the general population and in the 
general working population (Bjelland et al., 2002). 
 A comorbid anxiety and depression (score ≥8 on both HADS-A and 
HADS-D) variable was included due to the high co-occurrence of anxiety and depression 
(Kessler et al., 2008; Mathew, Pettit, Lewinsohn, Seeley, & Roberts, 2011). The terms 
“anxiety” and “depression”  will from now on refer to anxiety and depressive symptom load 
crossing the recommended cut-off score of ≥8 (Bjelland et al., 2002) on the HADS-A and the 
HADS-D, unless stated otherwise.  
3.3 Statistical procedures  
SPSS version 19 for Windows was used for the statistical analyses. If a subject had a 
missing value on any of the variables included in the analyses, the variable was left out of that 
particular analysis.  
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All the descriptive statistics were split by gender making it possible to do further 
comparisons between men and women. Descriptive statistics using baseline data were used to 
present the distribution of the sociodemographic factors, the predictor variables and the 
remaining covariates among the men and the women.  
Data on continuous variables were checked for normality before independent-sample 
t-tests were used to test differences between men and women at t0 (age, FABQ-Work, SHC 
total, ODI and Co-Worker Social Support). Comparison between men and women with regard 
to categorical variables were performed with 
2
- tests. The categorical variables which 
violated the assumption of the 
2
- tests (more than 20% of the cells with expected frequency 
<5) were recoded. Smoking was recoded into a dichotomous smoker/non-smoker variable, 
where the smoker category included all smokers; from those who smoked on a daily basis to 
those smoking less than once a week. For RTW expectancies the two categories “low degree” 
and “some degree” were merged, while the categories “high degree” and “do not know” were 
kept. Job satisfaction was recoded into four categories; “Very dissatisfied” and “dissatisfied” 
were merged and the remaining three categories were kept equal to the original variable. The 
scoring on co-worker social support was reversed, so a higher score indicates increased co-
worker social support. The two HADS subscales (HADS-A and HADS-D) were recoded into 
two dichotomous variables. In accordance with previous studies a cut-off score of ≥8 was 
used (Bjelland et al., 2002; Zigmond & Snaith, 1983). Next, a comorbid dichotomous anxiety 
and depression variable was created. A comorbid case was defined as a subject scoring ≥8 on 
both HADS-A and HADS-D.  
Preliminary correlational analyses were performed between job satisfaction and RTW 
expectancies and the outcome, as well as between the covariates and the outcome.  
Both bivariable and multivariable logistic regression analyses were employed to 
predict the probability that a participant would RTW at 12 months. The results from these 
analyses are presented as odds ratios (OR) and 95% confidence interval (CI).  
First, to compute crude estimates bivariable logistic regression analyses were used 
between the predictor variables and the primary outcome, as well as between all the covariates 
and the primary outcome. If the crude estimates for the predictor variables were significant for 
the outcome, multivariable logistic regression analyses were performed. Further, in the 
multivariable logistic regression analyses all the covariates with significance at the p<.10 for 
either men or women were adjusted for in the model. However age was kept regardless of the 
p-value. In the multivariable logistic regression analyses expectancies of returning to work 
29 
 
and the covariates were entered in the following six blocks: I) age, II) return to work 
expectancies III) sociodemographic factors IV) FABQ-Work, SHC and ODI, V) co-worker 
social support VI) anxiety, depression, and comorbid anxiety and depression. No 
multivariable analyses were employed for global job satisfaction for either men or women 
because p >0.10, (men p = 0.433, women p = 0.16).  
For explained variance Nagelkerke R square was used.  
3.4 Ethical considerations 
This study utilized data from the CINS trial (Reme et al., 2011). All procedures were 
in accordance with the Helsinki declaration, and the trial was approved by the Norwegian 
Regional Ethical Committee and the Norwegian Social Science Data Services. All 
participation in the CINS trial was voluntary, and all potential participants received written 
information about the study before they met at the clinic for the baseline assessment. At the 
clinic the participants were informed of their rights according to the Helsinki declaration and 
received additional information about the trial. Before any trial related procedures the 
participants gave their written informed consent, emphasizing the right to withdraw from the 
trial at any time without any explanation and their confidentiality were guaranteed.  
There was no contact with the study participants in this study. Hence, the study 
participants do not know that the data collected in the CINS trial were used in this study.  
Further, the data used in this study was not traceable to the study participants which ensured 
the confidentiality of the study participants. From a societal level this study may contribute to 
a better understanding of factors influencing RTW after long lasting LBP. Knowledge about 
these factors may be a starting point for further work in achieving higher RTW rates, which in 






4.1 Descriptive statistics  
Baseline characteristics of the study population are presented in Table 1. Regarding 
the sociodemographic factors of the study population the percentage of men and women was 
similar, the age of the study population ranged from 21-61 years for men and 20-61 years for 
women. There were no significant age differences between men and women (t [567] = 0.55, p 
= .956). The majority of both men and women had finished at least upper secondary 
education. A higher percentage of women had completed 1-4 years and >4 years of 
college/university compared to men. The association between gender and highest completed 
education was significant (2 [4, n = 553] = 20.493, p <.001.) 
For both men and women there were a higher percentage of non-smokers than 
smokers. More men smoked compared to women and the association was statistically 
significant (2 [1, n = 550] = 3.907, p = .048.). 
For the association between expectancies of returning to work and work status at 12 
months the correlation between the participants’ own expectations and work at 12 months was 
significant regardless of gender (men rs  = 0.202, p = .001 and women rs = 0.207, p = .001). 
There were no statistically significant correlations between what the participants’ thought 
their family, treating physician and co-workers believed and the participants’ work status at 
12 months. Therefore they were omitted from further analyses and only the participants’ own 
expectancies about RTW are presented in Table 1. 
Independent of gender, the majority of the study participants reported that they were 
either very satisfied or satisfied with their job (see Table 1). There were a similar percentage 
of men and women who reported that they were very dissatisfied with their job. More than 
twice as many women reported to be dissatisfied compared to men. There was no statistically 
significant association between gender and reported levels of global job satisfaction (2 [3, n 
= 553] = 5.162, p = .160).  
Close to ¾ of the study population had high expectancies of returning to work. The 
responders who reported a low degree of RTW expectancies amounted for less than 10% of 
the study population. Within this category there were more than twice as many men compared 
with women. There was no statistically significant association between gender and 
expectancies of returning to work, (2 [3, n = 550] = 6.814, p = .078). 
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Regarding the SHC, men reported on average 3.56 fewer points on the SHC_Total 
than women (t [531] = -4.360, p < .001). The men also reported higher co-worker social 
support compared to woman, and this difference was significant (t [547] = 1.917, p = .049). 
Regarding the FABQ-Work, both men and women reported from none FAB (score = 0) to the 
highest possible FAB (score = 42). Scores on this instrument were not significantly different 
between the genders, (t [547] = 1.914, p = .56). Scores on the ODI ranged from 2-70% and 
2.2-66% for men and women respectively, and the score was not significantly different 
between the genders, (t [550] = -0.408, p = .684). 
The men and the women reported similar levels of anxiety, depression, and comorbid 
anxiety and depression (see Table 1) and there were no statistically significant associations 
between gender and anxiety, depression and comorbid anxiety and depression.  
4.2 Expectancies of returning to work 
 The odds ratio (OR) and the 95% confidence interval (CI) for the OR of expectancies 
of returning to work at 12 months are given in Table 2. The results illustrate that regardless of 
gender and reference group, the participants with high expectancies of RTW had a 
significantly higher OR of returning to work (see Table 2). The OR was lower and the 95% CI 
wider for both men and women in the high expectancies group when using the “do not know” 
as the reference group compared to using those with low or some expectancies as the 
reference group (see Table 2). 
 Further, expectancies of returning to work correctly classified 85.5% of the men and 
87.7% of the women who returned to work. Corresponding percentage for men and women 
who did not RTW were lower, 46.2% and 38.9% respectively. The overall success rate of the 
predictive ability of expectancies was 70.1% for men and 64.6% for women.  
Independent of gender, expectancies of returning to work contributed significantly to 
the prediction of return to work and it distinguished between the participants who got back to 
work and those who did not get back to work. 
Expectancies of returning to work explained 15.4% and 12.4% of the variance seen in 
RTW for men and women respectively.  
4.3 Global job satisfaction 
The level of global job satisfaction did not significantly contribute to the prediction of 
return to work at 12 months for either men or women. The OR and 95% CI for global job 
satisfaction and RTW at 12 months are presented in Table 3. 
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4.4 Sociodemographic factors 
Men had a significantly higher odds (1.51, 95% CI 1.2-1.9) of returning to work at 12 
months compared to women. Gender explained 2.7% of the difference seen in RTW at 12 
months. Age and smoking status contributed significantly to the prediction of returning to 
work among men, but not for women (see Table 4). Compared with the reference group 
women with >4 years of college/university did not have significantly higher odds of returning 
to work, women with 1-4 years of college/university had significantly higher odds of 
returning to work, and women with “other” type of education were significantly less likely to 
RTW (see Table 4). Corresponding results for men compared with the reference group 
showed that men with any university or college education did not have significantly higher 
odds of RTW, men with “upper secondary”, and “other” education had significantly higher 
odds of returning to work (see Table 4).  
4.5 Covariates 
The OR and 95% CI for the covariates and RTW at 12 months are given in Table 5. In 
general Table 5 illustrates that regardless of gender the subjects who scored low on the 
covariates, FABQ-Work, SHC Total, and ODI, and not reporting depression have significant 
increased OR of RTW compared with their respective counterparts (see Table 5). Further, a 
higher number of the covariates contributed significantly to the prediction of RTW for men 
compared to the women, including high perceived social support, not reporting anxiety or 
comorbid anxiety and depression (see Table 5). Independent of gender FABQ-Work, the total 
number of SHC, and ODI differentiated between the subjects who got back to work and those 
who did not.  
The covariates explained more of the variance seen in RTW among men compared to 
women. Nagelkerke R
2 
for the covariates ranged from 15.2% (FABQ-work) to 6.2% (HADS-
D) for men. Corresponding percentages ranged from 6.2% (FABQ-Work) to 1.9% (HADS-D) 
for women.  
4.6 Multivariable logistic regression analyses 
High expectancies of returning to work were statistically significant in predicting 
RTW at 12 months regardless of gender and the level of adjustment (see Table 6). Regardless 
of adjustment, men with high expectancies had higher OR of successful RTW at 12 months 
compared to women. In the fully adjusted model the covariates SHC, FABQ-work, and 
disability (ODI) adjusted the OR of high expectancies more among the women compared to 
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the men. From the crude model to the fully adjusted model the OR decreased more among the 
women than the men. Nagelkerke R
2
 for the crude model was 15.4% and 12.4% for men and 
women, respectively. For the fully adjusted model corresponding explained variance were 
32.2% and 30.7% for men and women respectively.   
When the “do not know” category was used as the reference group the fully adjusted 
model was not significant for men and women (see table 7). For women with high 
expectancies the OR became not significant after the adjustment of sociodemographic factors 
(see Table 7). For men the OR became not significant after anxiety, depression, and comorbid 
anxiety and depression were added to the model (see Table 7).  
 Multivariable logistic regression analyses with global job satisfaction were not 




5.0  Discussion 
5.1 Key findings  
High expectancies of RTW was a significant and strong predictor of successful RTW 
for both men and women both in the crude model and after the adjustment of potential 
confounders. The odds of returning to work for men with high expectancies were higher than 
for the women, particularly in the fully adjusted model.  
High levels of global job satisfaction did not have a significant impact on successful 
RTW at 12 months for either men or women.  
There were no associations between gender and reported levels of both expectancies of 
returning to work and global job satisfaction.  
5.2 Methodological limitations 
 The limitations of the present study concerns the validity of the predictor variables and 
the primary outcome measurement, residual confounding and/or a possible mediating effect of 
the treatment provided in the RCT. These limitations will be discussed in the following 
sections. 
5.2.1 Validity of the predictor variables and the outcome 
Expectancies of returning to work. These were measured with an unvalidated scale. 
In itself using an unvalidated scale jeopardizes the generalizability of the results if not 
replicated by other studies. On the other hand an essential problem identified from the 
literature on the role of expectations is a lack of standard or consistent measures of the 
concept (Fadyl & McPherson, 2008). As a result the best way to measure work related 
recovery expectancies remain unclear (Iles, Davidson, Taylor, & O’Halloran, 2009), which 
makes comparisons between this study and other studies difficult, and thereby further 
affecting the generalizability. The majority of previous studies measuring recovery 
expectations have used single-item questions with a Likert scale (or similar) response rating 
relating to a statement or statements regarding expectations (Fadyl & McPherson, 2008; Iles 
et al., 2009). Why do inconsistent and unvalidated measures of expectations continue to be 
used? Iles et al. (2009) have provided a partial answer to this question by stating that this 
issue has not previously been highlighted as a key problem or that various researchers do not 
agree on how it should be measured or simply the lack of knowledge of the key components. 
If the latter is the case qualitative research is needed to explore the underlying factors. 
However, one qualitative study exploring outcome expectancies for RTW found that it 
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included four sub-domains; financial/job security, re-injury, workplace support and self-image 
(Shaw & Huang, 2005). On the other hand it did not explore the processes which form 
expectations or the factors that influence those processes. The return-to-work self-efficacy 
scale (RTWSE-19) is a recently developed instrument (Shaw, Reme, Linton, Huang, & 
Pransky, 2011) which was based on the qualitative work of Shaw and Huang (2005) to ensure 
content validity. It is intended to assess workers’ belief of their current ability to resume 
normal job responsibilities following pain onset (Shaw et al., 2011). When assessed after 1-2 
weeks it was predictive for RTW at three months, e.g. individuals with high RTWSE were 2-5 
times more likely to RTW than those with low RTSWE (Shaw et al., 2011). However, it was 
developed after the data were collected for this study and it has yet to show predictive ability 
for RTW outcomes in long lasting LBP. 
A possible solution of the measurement issue can be to base measurements of 
expectancies of RTW on the response outcome expectancies of the CATS model. The 
rationale behind the latter suggestion is that the CATS provides a theoretically sound 
explanation for the key elements of expectations as well as how they are formed. When 
expectancies are defined in terms of coping, helplessness and hopelessness it is likely that 
they will have an impact on health and health related outcomes (Ursin & Eriksen, 2004). 
However, the results from using the TOMCATS scale have been somewhat disappointing 
(Odéen, 2013).  
Further, it remains unclear whether the theoretical constructs of coping, helplessness 
and hopelessness are measured appropriately with the question and the operationalization 
used in this study. Hence, when the validity of both the question used and the 
operationalization of the theoretical constructs are not known the results should be interpreted 
with caution.  
Job satisfaction. There are several limitations with using single-item questions 
measuring psychological constructs such as job satisfaction (Wanous, Reichers, & Hudy, 
1997). It is not known what the worker is thinking about in rating global satisfaction with 
their job, including what the worker included or excluded in making decisions about 
satisfaction, why these elements received high or low ratings, or how they were combined or 
rated (Hudak & Wright, 2000). Not knowing what the worker had in mind when they form the 
global rating may have considerable consequences. Possibly the most essential consequence is 
that while global measures are plain, direct, easy to construct and convenient to use the 
measure may not be used by different people in a reproducible manner (Hudak & Wright, 
2000). As a result it may lead to unacceptable low reliability, hence the use of single-item 
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measures of global job satisfaction has been discouraged (Wanous et al., 1997). Based on the 
latter argument the results from the present thesis regarding job satisfaction may be 
questioned. The logic behind the low reliability argument is that global measures can mask 
specific dissatisfactions (Hudak & Wright, 2000) and be more affected by transient mood 
states since global job satisfaction may be classified as an abstract object (Weiss, 2002). 
Knowledge regarding the different facets is missing since a single-item was used in the 
present study. Knowledge about these facets may provide valuable insight for the stakeholders 
involved (Weiss, 2002). This is underlined by a study which concluded that the most 
important determinants for job satisfaction among employees are having an interesting job 
and having a good relationship with the management (Sousa-Poza & Sousa-Poza, 2000b). 
Another important determinant was the ability to work independently. Furthermore, global 
measures of job satisfaction tend to produce scores that are highly skewed, with a large 
proportion of respondents reporting high levels of overall job satisfaction irrespective of the 
population studied (Sousa-Poza & Sousa-Poza, 2000b) and similar results were also found in 
this study. The need to merge “very dissatisfied” and “dissatisfied” in this study underlines 
that the scores of global job satisfaction were skewed. A problem with high undifferentiated 
levels of job satisfaction is that when the satisfaction scores is highly skewed or clustered in 
only a few response options at the top of the possible range, it makes it difficult for the 
measure to distinguish different levels of satisfaction (Hudak & Wright, 2000). As well, they 
might be of less use when attempting to detect small but important differences in satisfaction 
related to the outcome (Hudak & Wright, 2000).  
 Using multi-item scales could reduce the problem of skewed satisfaction scores since 
these scales typically yield greater score variability than global measures, as well as having 
higher reliability and validity than global measures (Hudak & Wright, 2000). 
Multidimensional measures also ask explicitly about particular facets of job satisfaction. A 
widely used multidimensional instrument is the Job Descriptive Index. The five facets it 
measures are satisfaction with work itself, pay, promotion, supervision and co-workers. 
Scores on the individual facets are aggregated into a global score (Faragher et al., 2005). 
However, it has been argued that facet measures of job satisfaction should be separated from 
overall satisfaction since they are conceptually different (Faragher et al., 2005). 
 On the other hand, skewness is difficult to interpret and even for well validated 
questionnaires such as the SHC inventory, skewness is present (Ihlebæk, Eriksen, & Ursin, 
2002). Secondly, the results from a systematic meta-analysis reviewing the quality of single-
item questions measuring job satisfaction were indicative of convergent validity with multi-
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item scales (Wanous et al., 1997). This finding bolsters the argument that a single-item 
question for global job satisfaction is acceptable (Wanous et al., 1997). Furthermore, from an 
ethical point of view using multi-item scales increases the burden on the study participants 
and it might not be necessary to do so when one question may be enough.  
Return to work. The validity of measuring RTW as a dichotomous variable at a certain 
point in time can be discussed. One problem with this measurement is that long lasting back 
pain is a recurrent condition (Cedraschi et al., 1999), a characteristic which a dichotomous 
measure of return to work does not capture. For instance, a participant that have been working 
previous to the 12 month outcome measure, but experienced a relapse of his or hers back pain 
might be at a sick leave at the time of the outcome measurement and hence affecting the 
results of the present study. On the other hand, first RTW has been related to the same set of 
prognostic factors as lasting RTW in acute LBP (Heymans et al., 2006). This indicates that 
most workers from the first day of work resumption will experience lasting RTW. In turn, this 
implies that similar results regarding the predictor variables in the present study could be 
reproduced using another measurement of RTW.  
Despite an abundance of RTW research there is not substantial agreement about what 
constitute a successful RTW outcome (Pransky, Gatchel, Linton, & Loisel, 2005). However, 
regardless of the operationalization of RTW, it is an important surrogate measure of recovery 
which has both socioeconomic and personal implications (Ozegovic, Carroll, & Cassidy, 
2009). For example it has been shown that long duration of sick leave can lead to social 
isolation (Ostelo & de Vet, 2005) and the longer the worker is on sick leave the lower are 
their chances of returning to work (Reme, Hagen, & Eriksen, 2009).  
5.2.2 Residual confounding  
The included covariates in this thesis do not constitute an exhaustive list over possible 
confounders. There are also other factors that are associated with long lasting LBP and return 
to work, like pain intensity and pain radiation (Heymans et al., 2006; Turner, Franklin, & 
Turk, 2000), previous history of sick leave (Airaksinen et al., 2006), general health status (van 
der Giezen et al., 2000). Residual confounding may therefore be present. Consequently the 
effect of high RTW expectancies on RTW may have been overestimated. There is also a risk 
that the potential confounders included in this study were not adequately measured. This 
means that adjusting for them does not adjust for the true effect. For example for smoking it 
was not differentiated between current smokers and former smokers or the dose. It has been 
found that current smokers have an increased number of annual days of sick leave compared 
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to never-smokers (Lundborg, 2007). However, the covariates were measured with widely 
used instruments stated to have acceptable reliability and validity. This may have limited the 
risk of not adjusting for the true effect.  
5.2.3 Mediating effect of the treatment provided in the RCT 
The brief intervention, the cognitive behavioral therapy and the other treatments 
provided in the RCT and the sub-studies may have acted as a mediator and contributed to 
increased rates of RTW, particularly for those who had low or some expectancies of RTW. 
This position is backed up by a recent systematic review which found positive short- and long 
term effects on return to work for psychological interventions, including CBT, for persons 
with long lasting LBP (Hoffman, Papas, Chatkoff, & Kerns, 2007). On the other hand 
adjusting for mediators in the analyses may lead to over-adjustment, with resulting 
underestimation of the effect of recovery expectancies on the outcome (RTW) (Knudsen, 
2013).  
5.3 Methodological strengths 
The main strengths of the present thesis is that; the data were collected prospectively, 
obtaining data for the exposure and outcome from different sources, the access to a range of 
health related information, the large sample size with regards to the cohort under investigation 
compared with previous studies, the low attrition rate and the gender specific results.  
The strength of collecting data prospectively is mainly that expectancies of returning 
to work and the level of global job satisfaction were measured before the outcome (RTW) 
occurred. Hence, the study demonstrates that these prognostic factors preceded the outcome 
and thereby distinguishing the factors from the effects (Mann, 2003). Prospective cohort 
studies are vulnerable to nonparticipation and attrition (Mann, 2003). If nonparticipation and 
attrition rates are higher among individuals with certain characteristics related to LBP (i.e. 
they have higher rates of comorbid disorders and higher non-return to work) and RTW this 
may lead to selection bias that may challenge the validity and generalizability of the results 
(Booker, Harding, & Benzeval, 2011; Harrison & Cock, 2004). In this study there were no 
more than 10.9% missing responses on the included variables which limited the risk of 
selection bias.  
Using registry data from NAV for the outcome measure at 12 months minimized the 
risk of attrition. In this study only seven people had missing data for RTW at 12 months. 
Another advantage with using registry data for the outcome measure is that registry data are 
considered valid because they are registered prospectively (Ostelo & de Vet, 2005), hence 
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avoiding the issue of recall bias. On the other hand there are often errors in register data too, 
but it is unlikely that they are systematical.  
Further, obtaining measures of the predictor variables and the covariates from a 
different source than the outcome variable limits the risk of bias from common method 
variance by eliminating the common rater effect (Podsakoff, MacKenzie, Lee, & Podsakoff, 
2003).  
Another strong point of the CINS study is the extensive data collection of health 
related measures. This allows the control of a range of potential confounders, and reduces the 
risk of alternative explanations.  
Only a few studies on LBP and prognostic factors for RTW have presented gender 
specific analyses (Dionne et al., 2007; Volinn, Van Koevering, & Loeser, 1991), and 
differences between men and women regarding prognostic factors for RTW have previously 
been found (Dionne et al., 2007). To my knowledge this is the first study which have used and 
reported the results from gender specific analyses on prognostic factors in a cohort of 
individuals with long lasting low back pain. In turn, this might have implications for who and 
which factors to address.  
The final point worth noticing is the inclusion criteria that the participants were at least 
50% employed which seems to be important as one study which included both employed and 
unemployed found that the only significant predictor of RTW was employment at baseline 
(Deyo & Diehl, 1988).  
5.4 Discussion of the present findings 
5.4.1 Expectancies of returning to work 
Having high expectancies of returning to work was a significant and strong predictor 
for returning to work at 12 months. After controlling for sociodemographic factors and other 
covariates, male and female workers with high expectancies had over 4.5 and 3 times higher 
odds of returning to work compared to their respective counterparts with low or some 
expectancies of RTW. It is important to discuss the present results with previous studies. The 
small effect of the confounding variables on the strength of the relation between high 
expectancies and RTW is in line with findings from a systematic review on expectancies and 
health outcomes (Mondloch, Cole, & Frank, 2001). More precisely Mondloch et al. (2001) 
found that simultaneous control for the effects biological, physiological, psychological or 
social variables usually had little effect on the strength of the relation between recovery 
expectancies on health outcomes. However, when the reference group was changed to the “do 
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not know category”, the impact of the confounding variables on the relation between high 
expectancies and RTW are discordant to the findings from the systematic review by 
Mondloch et al. (2001).  
In general health expectancies have been demonstrated to predict actual health 
outcomes, including RTW, in several medical conditions, such as myocardial infarction, after 
cardiac surgery, psychiatric conditions (Mondloch et al., 2001), mental health problems 
(Nielsen et al., 2011) and whiplash associated disorders (Ozegovic et al., 2009). The literature 
on expectancies of returning to work with regards to LBP seems to have the main focus on 
acute or sub-acute LBP and predicting the risk of non-return to work or disability. This is 
illustrated through literature searches identifying four systematic reviews (Fayad et al., 2004; 
Hallegraeff, Krijnen, van der Schans, & de Greef, 2012; Iles, Davidson, & Taylor, 2008; Iles 
et al., 2009) on prognostic factors, including recovery expectancies, of non-return to work and 
only one systematic review (Fadyl & McPherson, 2008) which reviewed the effect of both 
high- and low recovery expectancies on both RTW and non-return to work. Further, three of 
these reviews concerned acute and or sub-acute LBP (Iles et al., 2008; Iles et al., 2009) and 
screening these four systematic reviews identified more than 10 studies since the year of 2000 
on acute or sub-acute LBP and none on chronic LBP. The results from the present study are 
similar to the findings from several studies on acute and sub-acute LBP; one high quality 
study (Dionne et al., 2005), three lower quality studies (Kapoor et al., 2006; Schultz et al., 
2004; Shaw, Pransky, Patterson, & Winters, 2005) and another study, not assessed by 
systematic reviews (Heymans et al., 2006), all demonstrated that high expectancies 
significantly predicted RTW. A Swedish study which investigated the impact of recovery 
expectancies for people on long term sick leave due to MSDs and behavioral health disorders 
also found a strong and highly significant effect of positive expectancies of returning to work 
on RTW after 18 months (Heijbel, Josephson, Jensen, Stark, & Vingård, 2006). 
Two systematic reviews stated that for  acute or sub-acute LBP negative or low 
recovery expectancies were a consistent and significant predictor of activity limitation and 
work disability (sickness absence/non-return to work/wage replacement compensation) 
(Hallegraeff et al., 2012; Iles et al., 2009). Particularly, the high quality study by Turner et al. 
(2006) showed results very similar to this study, however in the opposite end of RTW, using 
low expectancies of RTW in predicting work disability (Turner et al., 2006).  
On the other hand Fadyl and McPherson (2008) states in their systematic review that 
despite the intuitive prospect for expectancies’ influence on RTW there is limited evidence 
due to the small number of studies and the evidence derived from them remains inconclusive. 
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However, only two out of the five previously mentioned studies which are consistent with the 
present results were included in the systematic review by Fadyl and McPherson (2008). The 
latter review might also have missed relevant studies due to the search criteria that were used. 
Another element is that the authors defined injury as trauma resulting in functional 
impairment, and they included several studies on LBP which is questionable since the origin 
of LBP is not clear, but multifactorial (Airaksinen et al., 2006; Macfarlane et al., 1999).  
The explained variation of the crude RTW model was slightly higher for men (15.4%) 
compared to women (13.4%). After adjusting for possible confounders the explained variance 
of the RTW model increased to more than 30% for both genders. This indicated that RTW is 
influenced by the prognostic factors in this study. Still, more than 2/3 of the variance in RTW 
is still left unexplained. However, expectancies of returning to work classified almost 90% of 
those who did return to work correctly. This implies that expectancies play an important role 
for successful RTW. Nonetheless, interventions solely aimed to target expectancies of 
returning to work may have only limited beneficial effects on increased RTW rates. This 
might be due to both that the majority of the study participants reported high expectancies of 
returning to work and that the explained variation of the RTW model may be raised by adding 
factors which encompass key aspects of the complex environment of occupational health care. 
An interesting aspect from a health promotion perspective is if the explained variation in 
RTW may be raised by adding black flags to the model such as whether the public policy 
promotes RTW or if it is a barrier. In a cross cultural comparison between western countries 
of RTW after chronic LBP found that the eligibility criteria for entitlement to long term 
and/or partial disability benefits contributed to the differences in sustainable RTW (Anema et 
al., 2009). The authors found that less strict compensation policies to be eligible for long term 
(partial) benefits were more effective in achieving sustainable RTW. However, the cross 
country differences in sustainable return to work were mainly explained by differences in 
applied work interventions (Anema et al., 2009). Interestingly and in line with the 
biopsychosocial model of pain was the result that patient characteristics (age, gender,  
education) and medical interventions (surgery, pain medication, passive treatment etc) 
explained less of the variance in sustainable return to work compared to health characteristics, 
job characteristics and work interventions (Anema et al., 2009). The finding from the latter 
study that applied work interventions contributed most to the observed differences in 
sustainable RTW between the countries gains support from Pransky et al. (2005) who claim 
that the greatest barriers as well as opportunities to achieve improved RTW outcomes exist 
within the workplace. The ability to modify work have been effective in increasing RTW rates 
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(Krause, Dasinger, & Neuhauser, 1998). The presented arguments make it plausible that 
adding such contextual factors would improve the explained variation of the model in this 
study.  
The CATS model provides an explanation for the reason why the subjects reporting 
high expectancies of returning to work have a strong and significant increased probability of 
returning to work compared with those with low or some expectancies based on the response 
outcome expectancies. Having high expectancies of returning to work can be considered as 
coping which implies that the individual has acquired positive response outcome 
expectancies. This leads the individual to use whatever strategy he or she places the highest 
confidence in for solving the problem (Eriksen & Ursin, 1999). Interestingly it has been found 
that workers with sub-acute/chronic LBP with a previous back pain episode had higher RTW 
rates than workers without a previous episode. It did also predict shorter disability (Dasinger, 
Krause, Deegan, Brand, & Rudolph, 2000; Krause, Dasinger, Deegan, Rudolph, & Brand, 
2001). This is in line with the postulated position of coping in the CATS, the individual learn 
from his or her previous expectancy, and the experience of returning to work reinforces the 
individual positive response outcome expectancies with a high perceived probability for 
future RTW. In turn coping is associated with beliefs about control which is essential to 
empowerment (Green & Tones, 2010). 
Further, one study found that long term maladaptive coping strategies might contribute 
to hypocorticolism in people with long lasting LBP (Sudhaus et al., 2009). Hypocorticolism is 
also found in other chronic stress and stress-related disorders (Fries, Hesse, Hellhammer, & 
Hellhammer, 2005; Gaab et al., 2005; Sudhaus et al., 2009). Hypocorticolism may be a result 
of sustained arousal and it might be an important mechanism for loss of dynamic capacity to 
respond to new challenges. In turn, it might lead to increased levels of illness and disease 
(Ursin & Eriksen, 2004). Sudhaus et al. (2009) argues that it is conceivable that positive 
response outcome expectancies might counteract the hypocorticolism found among subjects 
with long lasting LBP. On the other hand hypocorticolism might be a common phenomenon 
even in childhood (Gunnar & Vazquez, 2001). However, this subject requires additional 
research to clarify the relationship.  
A parallel from having low or some expectancies of RTW and the CATS definition of 
hopelessness can be drawn. As well, hopelessness can be compared with aspects of the beliefs 
about pain element from the biopscychosocial model of pain, which states that the beliefs 
might be more incapacitating than the pain itself (Waddell, 2004).  
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The findings from this study and from previous studies (Iles et al., 2009) contribute in 
some ways to support the CATS position that hopelessness might sustain and even prolong 
the individuals’ work disability due to LBP and its associated comorbid disorders, such as 
anxiety, depression and the number and severity of SHC. An explanation which have been 
suggested is that the state of hopelessness may sustain the symptoms and/or prolong the 
course of LBP due to the lack of motivation of engaging in a positive lifestyle (Ursin & 
Eriksen, 2004). This explanation is supported by a recent study which concluded that adults 
with chronic low back pain reported greater difficulty in engaging in general positive health 
behaviors than adults with no history of LBP (Briggs et al., 2011). Another suggested 
explanation which both the CATS and the biopsychosocial theory of pain has postulated is 
sensitization (Eriksen & Ursin, 2002; Waddell, 2004). Hopelessness leads to sustained 
activation and sensitization might occur as a result. Implications of sensitization are amongst 
other elevated awareness of the lower back, perceptual bias towards the condition and this 
hypervigilance towards such bodily sensations might amplify the symptoms of LBP (Eriksen 
& Ursin, 2002), particularly if combined with catastrophizing– an exaggerated negative 
orientation towards pain stimuli and pain experience (Sullivan, Stanish, Waite, Sullivan, & 
Tripp, 1998). 
5.4.2 Job satisfaction 
Surprisingly, being very satisfied or satisfied with the job did not predict RTW at 12 
months for either the men or the women. With regard to previous studies, the same issue 
found with expectancies of returning to work seems to be present for job satisfaction as well; 
previous studies have mainly focused on individuals with acute and sub-acute LBP and the 
pathogenic paradigm has been dominant (Fayad et al., 2004; Iles et al., 2008). Only one  of 
the previous studies used high levels of job satisfaction in predicting RTW in people with 
long lasting LBP (van der Giezen et al., 2000). The latter study demonstrated that higher job 
satisfaction independently predicted RTW, which is in discordance with the findings from this 
study. This difference might have occurred due to either or the use of different measures of 
job satisfaction and the statistical procedures employed, as the lack of standardization may 
give rise to random associations in single studies (Hartvigsen, Lings, Leboeuf-Yde, & 
Bakketeig, 2004).  
The evidence regarding the impact of job dissatisfaction on RTW is ambiguous. On 
one hand, one systematic review which investigated the ability of psychosocial factors to 
predict failure of RTW in acute- and sub-acute LBP stated that there is strong evidence that 
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job dissatisfaction is not predictive of work outcome (Iles et al., 2008). On the other hand, 
another systematic review on prognostic factors for non-return to work, recurrence and 
disability highlighted that there was strong evidence that low level of job satisfaction is an 
essential prognostic factor for non-return to work in LBP (Fayad et al., 2004).  
High levels of job satisfaction were insignificant in predicting RTW at 12 months. The 
scientific evidence regarding high levels of job satisfaction is limited and the evidence base of 
job dissatisfaction is inconclusive. This does not necessarily mean that job satisfaction is 
unimportant. From a broader perspective the large meta-analysis by (Faragher et al., 2005) 
clearly demonstrated that the level of job satisfaction is an important factor influencing the 
health of workers (Faragher et al., 2005). This was demonstrated in a study which found that 
satisfied workers reported a similar number of SHC as the Norwegian general population, but 
the dissatisfied workers reported significant greater number of SHC compared to the satisfied 
workers (Svensen, Arnetz, Ursin, & Eriksen, 2007). The follow-up of 12 months may be too 
short for demonstrating a possible long term adverse health effect of global dissatisfaction. On 
the other hand the vast majority of the study population reported that they were either very 
satisfied or satisfied with their job, which implicates that the possible negative health effects 
of dissatisfaction probably had a limited impact on the study population.  
One explanation which has been proposed is that the decision on whether or when to 
return to work is not dependent on global job satisfaction, rather that decision may be more 
influenced by practical considerations such as injury severity, the necessity to earn a living 
(largely dependent on the nations’ welfare systems), control over ones’ work or the 
availability of modified work (Krause et al., 2001). Another postulated explanation is that low 
job satisfaction may predispose a worker to longer work absence by impacting on motivation 
to RTW (Iles et al., 2008), and when RTW were measured at one given point in time the 
measurement might not reflect the possible impact for job satisfaction on the motivation for 
RTW. If RTW had been measured as time to RTW instead, it may be that the results would 
have been different. On the other hand, and in agreement with Krause et al. (2001), Iles et al. 
(2008) state that other workplace factors, especially social support, interaction with colleagues 
and the perception of the work tasks have an impact on RTW. Accordingly, these aspects may 
have a greater positive effect on the motivation to RTW than any negative influence of global 
job satisfaction. As a consequence the global level of job satisfaction does not appear to delay 
the return to work process (Iles et al., 2008). 
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5.4.3 Gender differences  
In this sample when comparing the responses from men and women regarding 
expectancies of returning to work and global job satisfaction, almost identical percentages 
were found for the different response categories. There were no statistical significant 
associations between gender and these two constructs. This indicates that men and women 
reported almost the same level of expectancies of returning to work and global job 
satisfaction. The finding with regards to job satisfaction is in agreement by the study of 
Sousa-Poza and Sousa-Poza (2000a) who did not find any gender differences in job 
satisfaction in more than 15 countries including Norway. On the other hand, in the fully 
adjusted model men with high expectancies of returning to work had a higher OR of returning 
to work compared to women. A contributing factor to this result may be that the crude results 
for gender showed that men were significantly more likely to RTW. This in some ways 
surprising since women had significantly higher education and there were a significantly 
higher proportion of smokers among the men. The latter argument is based on previous 
studies which have shown that those with higher education are more likely to RTW after 
sickness absence due to MSDs, including LBP (Selander, Marnetoft, Bergroth, & Ekholm, 
2002) and that smoking has a strong effect on sick leave in a representative working 
population (Lundborg, 2007). Despite women having higher completed education than men, 
the crude results regarding education among the women were inconsistent. Non-smoking 
women were not more likely to return to work compared to women who smoked. 
Additionally, the men reported higher perceived social support from their colleagues 
compared to women. Hence, from the biopsychosocial model of pain point of view it may be 
argued that it is not surprising that the men in this study were more likely to RTW than the 
women since they experienced a higher level of support. The importance of perceived social 
support from colleagues is further backed up by a study which found that individuals on sick 
leave due to MSDs who reported high levels of perceived social support used shorter time to 
first RTW than individuals with lower perceived support (Brouwer, Reneman, Bültmann, van 
der Klink, & Groothoff, 2010).  
Moreover, the result that men were more likely to RTW is in some ways discordant to 
a study by De Rijk, Janssen, Alexanderson, and Nijhuis (2008) who did not find gender 
differences in first RTW. However, in the same study women reported longer time to lasting 
RTW compared to men. These findings combined with that RTW was measured differently in 
this study shows the complexity regarding gender and RTW since using different measures of 
RTW may affect the results. As well, it becomes difficult to compare results across studies. 
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The subjects included in the study by De Rijk et al. (2008) were sick listed due to either 
musculoskeletal or mental complaints which further complicates the comparison of the 
results. This was illustrated by Heitz et al. (2009) who found that even for LBP, the 
prognostic factors amenable for change are fewer in chronic LBP compared to sub-acute LBP.  
 Another explanation which may be valid is that the women in this sample reported a 
higher score on the SHC Inventory compared to the men, and it has been found that 
comorbidity in workers with LBP increases the likelihood of remaining disabled from work 
(Nordin et al., 2002). This is also supported by the bivariable analyses of SHC and work 
status at 12 months which demonstrated that a lower score on the SHC inventory was a 
significant predictor of RTW when compared with those reporting the highest score on the 
SHC inventory. The result that women reported a significantly higher score on the SHC 
inventory is in agreement with findings from the Norwegian general population, where 
women reported a greater number and severity of SHC compared to men(Ihlebæk et al., 
2002). Suggested explanations of these gender differences includes differences in responses to 
stress, differences in coping styles, higher total workload, higher pressure with regards to 
family and career or plainly that females have a lower threshold for reporting complaints 
(Ihlebæk, 2001).  
5.5 Future research directions  
The present findings have several implications for future research. Future research on 
expectancies of returning to work may benefit from using the CATS as the theoretical 
framework as it is a well-developed theory which provides a much-needed and clear 
definition of expectancies. It also represents a shift from the dominant pathogenic paradigm to 
a holistic view on health. However, a reliable and valid instrument for measuring coping, 
helplessness and hopelessness is needed. The recent development of the TOMCATS seems to 
be a step forward, but the instrument might need further development. As well, it is also 
necessary with more validation research of the instrument if it is to be used for other purposes 
such as screening for coping, helplessness and hopelessness or clinical use.  
Screening expectancies about returning to work and giving extra attention to those 
with low expectancies with interventions that focus on knowledge and coping might empower 
the individual and provide the “tools” to manage their long lasting low back pain themselves, 
without or limited need of using health care services. These “tools” consist of cognitive and 
behavioral strategies that can be used when needed. For instance cognitive behavioral therapy 
are recommended in the treatment of long lasting LBP (Airaksinen et al., 2006). However, 
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interventions solely focusing on the individual might have limited beneficial effect on 
achieving better RTW rates since multiple stakeholders are involved in the return to work 
process, and evidence points to that the biggest opportunities in achieving enhanced return to 
work rates lies within the workplace (Pransky et al., 2005). This combined with the findings 
from the present study implies that return to work interventions should address three key 
elements; individual psychological factors such as expectancies, work environmental factors 
(Krause et al., 1998) and factors related to the involvement of the various stakeholders 
(Franche, Baril, Shaw, Nicholas, & Loisel, 2005). Participatory approaches placing the 
individual with long lasting LBP in the center of the process are advocated as it is consistent 
with the principles of health promotion (Green & Tones, 2010). The planning process may be 
the needed vehicle for involving all the major stakeholders, and systematic planning is needed 
to find the most effective means of achieving increased RTW rates (Green & Tones, 2010). 
Moreover, future research on predictive factors for return to work should place more 
focus on positive resources for health and which factors that can predict RTW as previous 
research has predominantly focused on predictors for work disability. This is essential from 
the health promotion perspective as work promotes full participation in the society and there 
is strong evidence that work has beneficial effects on physical-, mental health and well-being 
(Waddell & Burton, 2006). Another reason for shifting the focus to predictors for RTW is the 
evidence that predictors of work disability and RTW are often not the same (Schultz et al., 
2007).  
Due to the low number of previous studies presenting results of gender sensitive 
analyses on the topic, future studies should strive to employ such analyses since similar 
results might lead to increased generalizability. In addition there is evidence that prognostic 
factors for RTW varies between the genders (Lederer, Rivard, & Mechakra-Tahiri, 2012). In 
turn this has clinically implications for designing effective treatment interventions, which in 





 In the present thesis, data from the randomized multicenter CINS trial was utilized to 
investigate the predictive value of two core factors; recovery expectancies and job 
satisfaction, on RTW after 12 months in a cohort of workers on sick leave due to long lasting 
LBP. The results demonstrate that regardless of gender high expectancies of returning to work 
is an important contributor to successful RTW at 12 months when individuals with high 
expectancies are compared with those with low expectancies. Men with high expectancies had 
higher odds of returning to work than woman with identical expectancies. This was somewhat 
surprising since men and women reported very similar levels of expectancies. As well, men 
and women reported very similar levels of overall job satisfaction, but high levels of job 
satisfaction were not predictive of RTW at 12 months. 
 Long lasting LBP may have severe negative consequences for both the individual and 
the society. The results from the present study suggest that screening expectancies of 
returning to work and giving extra attention to individuals with low expectancies may 
contribute to solutions to promote return to work. Still, a large proportion of the variance in 
return to work were left unexplained and scientific evidence indicates that work 
environmental factors and factors related to stakeholder involvement should be included in 
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Table 1. Characteristics of the study population at baseline (N= 569) 
  Men  Women 
Sociodemographic factors 
  Age, M (SD) 44.3 (9.7) 44.3 (9.7) 
Gender  49.7% 50.3% 
Education: 
  Primary and secondary  17.6% 10.4%  
Upper secondary  52.6%  44.6%  
College/University 1-4 years  17.3% 26.6% 
College/University  ≥ 4 years  4.4%  11.2% 
Other  8.1%  7.2%  
Smoking (yes)  46.5%  38.2%  
Covariates 
  Co-worker social support, M (SD) 19.3 (3.3) 18.8 (3.3) 
SHC, M (SD) 15.7 (9.5) 19.3 (9.4) 
FABQ-Work, M (SD) 25.7 (9.6) 24.1 (10.3) 
ODI, M (SD) 28.8 (12.3) 29.3 (12.6) 
Anxiety  20.5% 24.6% 
Depression  18.7% 17.9% 
Comorbid anxiety and depression  11.7% 11.8% 
Predictor variables 
  Job satisfaction: 
  Very satisfied  32.3% 29.2% 
Satisfied   45 % 45.8%  
Neither satisfied or dissatisfied   18.2%  15,9 % 
Dissatisfied   3 % 7.6% 
Very dissatisfied   1.5%  1.4% 
Return to work expectancies: 
  High degree  73.3% 75.1%  
Some degree   13.3% 17.3% 
Low degree   6.6% 2.9% 
Do not know  7 % 4.7% 
Continuous variables are presented by means (M) with standard deviation (SD) in 
parentheses, and categorical variables by percentages. N refers to the total sample 





Table 2. Prospective effects of expectancies of returning to work on RTW at 12 months. Crude 





Variable Categories OR 95% CI 
 
OR 95% CI 
Expectancies 
of returning to 
work  
Low or some expectancies
a
 
     
High expectancies 5.38 2.81-10.33 
 
4.80 2.47-9.35 






     
Low or some expectancies 0.79 0.26-2.35 
 
0.75 0.20-2.82 




 reference group = low or some expectancies 
b





Table 3. Prospective effects of global job satisfaction on RTW at 12 
months. Crude estimates from bivariable logistic regression analyses 
Gender Global job satisfaction OR 95% CI 
Men 




Neither satisfied or dissatisfied 0.74 0.21-2.67 
Satisfied 1.09 0.33-3.62 
Very satisfied 1.36 0.40-4.64 
Women 




Neither satisfied or dissatisfied 0.68 0.25-1.84 
Satisfied 1.07 0.45-2.52 
Very satisfied 2.17 0.87-5.39 
a





Table 4. Prospective effects of sociodemographic factors on RTW at 12 months. Crude 





Variables Categories OR 95% CI 
 
OR 95% CI 
















secondary      




















Non-smokers 1.64 1.17-2.29   1.06 0.79-1.43 
a
 reference group for gender = women 
b
 reference group = primary and secondary school.   
c





Table 5. Prospective effects of the covariates on RTW at 12 months. Crude estimates from 





Variables Categories OR 95% CI 
 






     
Moderate support 1.58 0.95-2.64  
1.29 0.86-1.92 






Low FAB 3.63 2.19-6.03 
 
1.90 1.23-2.94 








Low SHC  2.46 1.53-3.95 
 
1.87 1.22-2.88 








Low disability 2.07 1.32-3.25 
 
1.82 1.20-2.77 





















 reference group = Low support 
b
 reference group; FABQ-Work = high FAB,  SHC_Total = High SHC, ODI = High disability 
c









Table 6. Prospective effects of high expectancies of returning to work on RTW at 12 
months. Multivariable logistic regression analyses with cumulative adjustments for 





OR 95% CI 
 
OR 95% CI 





 4.86 2.43-9.73 
 
4.44 2.20-8.97 
+ FABQ-Work, SHC_total, ODI 4.60 2.18-9.67 
 
3.29 1.57-6.87 
+ Anxiety, depression and  











highest completed education, smoking status 
b
 not included 





Table 7. Prospective effects of high expectancies of returning to work on RTW at 12 
months. Multivariable logistic regression analyses with cumulative adjustments for potential 





OR 95% CI 
 
OR 95% CI 





 4.24 1.47-12.29 
 
2.94 0.83-10.41 
+ FABQ-Work, SHC_total, ODI 3.39 1.04-11 
 
1.63 0.42-6.33 
+ Anxiety, depression and  








highest completed education, smoking status 
b
 not included 


















Appendix C. The CINS Questionnaire. 
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